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Introduction
For Rel-17 CPAC, we spotted the following five issues that need to be corrected:
1)   Typos inherited from CPAC BLCRs for TS 36.423, 38.423, and 38.401.
2)   In TS 37.340, for CPA, wrong terminology was used ("early data forwarding") for early transmissions of PDCP PDUs in MN terminated split/SCG bearers.
3)   In TS 37.340, there is an unremoved Editor's Note in MN-initiated inter-SN CPC (MR-DC with 5GC)
4)   During SN-initiated inter-SN CPC, it is not possible for MN to send multiple target SN's DL forwarding addresses (for the early data forwarding purpose) by SN CHANGE CONFIRM messages as described in TS 37.340.
5)   There is no early transmissions of PDCP PDUs from the source SN during MN/SN-initiated inter-SN CPC. 
In this contribution, we explain these issues and propose how to fix them. 
Discussion
2.1.		(Issue 1)  Typos inherited from BL CRs
From R3-222907 (CPAC BL CR for TS 36.423)
·  In Section 8.7.6.2 (successful operation of MeNB-initiated SgNB Modification procedure):
If the Estimated Arrival Probability IE is contained in the Conditional PSCell Addition Information Modification Request IE included in the SGNB MODIFICATION REQUEST message, then the candidate target en-gNB node may use the information to allocate necessary resources for the incoming CPAC procedure.
From R3-221515 (CPAC BLCR for TS 38.401)
·  There is a section placeholder for overall procedures for CPAC involving E1/F1 but no contents. We should remove this unless someone is going to do some damages in this section.
[bookmark: _Toc98351793][bookmark: _Toc98748091]8.16	Overall procedures for CPACVoid 
The following clauses describe the overall procedures for CPAC involving E1 and F1.
From R3-222909 (CPAC BLCR for TS 38.423)
·  In Section 8.3.1.2 (successful operation of SN Addition procedure):
If the Conditional PSCell Addition Information Request IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, consider that the request concerns CPAC, as described in TS 37.340 [8]. Accordingly, the S-NG-RAN node shall, if supported, include the Conditional PSCell Addition Information Acknowledge IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message. 
If the Conditional PSCell Addition Information Acknowledge IE is included in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, shall, if supported, consider the indicated PSCells are selected by the target SN as candidate PSCells for CPAC.
· In Section 8.3.3.2 (successful operation of MN-initiated SN Modification procedure):
[bookmark: _Hlk87445342]If the Estimated Arrival Probability IE is contained in the Conditional PSCell Addition Information Modification Request IE included in the S-NODE MODIFICATION REQUEST message, then the candidate target S-NG-RAN node may use the information to allocate necessary resources for the incoming CPAC procedure.
· In Section 8.3.4.2 (successful operation of SN-initiated SN Modification procedure):
[bookmark: _Hlk87445494]If the Conditional PSCell ChangeAddition Information Required IE is included in the S-NODE MODIFICATION REQUIRED message, the M-NG-RAN node shall, if supported, consider that the request provides the configuration update for the list of PSCells prepared at the target SN, as described in TS 37.340 [8]. 
· In Section 8.3.19.2 (successful operation of Conditional PSCell Change Cancel procedure), there is no such "CPAC Cancellation Request" IE in 9.1.2.31 CONDITIONAL PSCELL CHANGE CANCEL message, which should be removed. 


Figure 8.3.19.2-1: Conditional PSCell Change Cancel, successful operation
The M-NG-RAN node initiates the procedure by sending the CONDITIONAL PSCELL CHANGE CANCEL message to the S-NG-RAN node including the Target S-NG-RAN node ID IE and the CPAC Cancellation Request IE. 
·  In Section 9.1.2.5 S-NODE MODIFICATION REQUEST: 
////////////////////////////////////////////////////////////irrelevant operations skipped///////////////////////////////////////////////////////////////////
This message is sent by the M-NG-RAN node to the S-NG-RAN node to either request the preparation to modify S-NG-RAN node resources for a specific UE, or to query for the current SCG configuration, or to provide the S-RLF-related information to the S-NG-RAN node.
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

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	Conditional PSCell Addition Modification Information Information Modification Request
	O
	
	
	
	YES
	ignore

	>Maximum Number of PSCells To Prepare
	O
	
	INTEGER (1..8, ...)

	Indicates the maximum number of PSCells that the target SN may prepare.
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	Indicates the arrival probability for the UE towards the candidate target SN.
	
	

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////



We proposed to fix the above typos in multiple specifications. 
Proposal 1: Fix the typos identified in Section 2.1 in TS 36.423, 38.423, and 38.401. 

2.2.		(Issue 2)  For CPA, wrong terminology was used ("early data forwarding") for early transmissions of PDCP PDUs in MN terminated split/SCG bearers
If you look at TS 37.340, for CPA, MN is able to perform early transmission of DL PDCP PDUs for MN terminated split/SCG bearers:
	In Section 10.2.1 (EN-DC) CPA
NOTE 9:	In case of SN terminated bearers and MN terminated split/SCG bearers, early data forwarding may take place after step 2. For the early data forwarding of SN terminated bearers, the MN forwards the PDCP SDU to the candidate SN. For the early data forwarding of MN terminated split/SCG bearers, the MN forwards the PDCP PDU to the candidate SN. The MN sends the Early Status Transfer message to the SN.
In Section 10.2.2 (MR-DC with 5GC) CPA
NOTE 9:	In case of SN terminated bearers and MN terminated split/SCG bearers, early data forwarding may take place after step 2. For the early data forwarding of SN terminated bearers, the MN forwards the PDCP SDU to the candidate SN. For the early data forwarding of MN terminated split/SCG bearers, the MN forwards the PDCP PDU to the candidate SN.
2a.	For SN terminated bearers using MCG resources, the MN provides Xn-U DL TNL address information in the Xn-U Address Indication message. In case of early data forwarding in CPA, the MN sends the Early Status Transfer message to the SN.


However, this is somehow mixed up with "Early Data Forwarding" which refers to DL data forwarding of PDCP SDUs that may be performed before the UE executes CHO/CPAC. Please note that "Early Data Forwarding" is always tied up with sending the Early Status Transfer message. This message provides the DL COUNT of the first forwarded PDCP SDU (to be able to be processed in the receiving node and also to indicate which one is the first). This message is also used to discard the already forwarded PDCP SDUs (as data transmission is ongoing in the source side). 
On the other hand, early transmissions of DL PDCP PDUs in MN terminated split/SCG bearers do not require such Early Status Transfer message. Moreover, please note that PDCP PDUs are never forwarded when we say "data forwarding". Furthermore, in TS 38.425, there is already a mechanism to discard up to a specific NR PDCP PDU SN via DL USER Data Frame (DL Flush). Such early transmissions should be clearly distinguished from "Early Data Forwarding" whose definition and meaning has been well-established from Rel-16. 
Proposal 2: In TS 37.340, for CPA, fix the wrong terminology (i.e. "early data forwarding") used for early transmissions of DL PDCP PDUs in MN-terminated split/SCG bearers. 

2.3.		(Issue 3)  Unremoved Editor's Note in MN-initiated inter-SN CPC (MR-DC with 5GC)
If you look at TS 37.340, for MN-initiated inter-SN CPC (in MR-DC with 5GC), there is one Editor's Note which is inherited from RAN3: 
	In Section 10.5.2 (MR-DC with 5GC) MN-initiated inter-SN CPC
Editor's Note: Whether a message is needed and which message is used to inform source SN to stop providing user data to the UE, and the address of the selected target SN and if applicable, to start late data forwarding are FFS.
6a-6c.	The MN triggers the MN initiated SN Release procedure to inform the source SN to stop providing user data to the UE, and triggers the Xn-U Address Indication procedure to inform the source SN the address of the selected target SN and if applicable, to start late data forwarding.


In fact, this Editor's Note has been addressed by the following steps 6a-6c. It should be removed. 
Proposal 3: In TS 37.340, remove the Editor's Note in Section 10.5.2 (MR-DC with 5GC) MN-initiated inter-SN CPC. 

2.4.		(Issue 4)  Sending multiple target SNs' DL forwarding addresses for early data forwarding during SN-initiated inter-SN CPC
In EN-DC and MR-DC with 5GC, during SN-initiated inter-SN CPC, stage-2 descriptions says that MN sends SN CHANGE CONFIRM message to the source SN including a list of candidate target SN IDs as well as a list of data forwarding addresses:
	In Section 10.5.1 of TS 37.340:
SN initiated conditional inter-SN Change
The SN initiated conditional inter-SN change procedure is used to configure CPC configuration.
The SN initiated conditional inter-SN change procedure may also be initiated by the source SN, to modify the existing CPC configuration, or to trigger the release of the target SN by cancellation of all the prepared PSCells at the target SN and releasing the CPC related UE context at the target SN.


Figure 10.5.1-4: Conditional SN Change – SN initiated
////////////////////////////////////////////////////////////irrelevant operations skipped///////////////////////////////////////////////////////////////////
8a.	If an NR RRC response message is included, the MN informs the source SN with the NR RRC response message (RRCReconfigutationComplete**) for the source SN via SgNB Change Confirm message.
The MN sends the SgNB Change Confirm message towards the Source SN to indicate that CPC is prepared, and in such case the source SN continues providing user data to the UE. If early data forwarding is applied, the MN informs the source SN the data forwarding addresses as received from the target SN, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding. In case multiple Target SNs are prepared, the MN includes a list of Target SgNB ID and list of data forwarding addresses to the source SN.
////////////////////////////////////////////////////////////irrelevant operations skipped///////////////////////////////////////////////////////////////////

In Section 10.5.2 of TS 37.340:
SN initiated conditional inter-SN Change
The SN initiated conditional inter-SN change procedure is used for CPC configuration and CPC execution.
The SN initiated conditional inter-SN change procedure may also be initiated by the source SN, to modify the existing CPC configuration, or to trigger the release of the target SN by cancellation of all the prepared PSCells at the target SN and releasing the CPC related UE context at the target SN.


Figure 10.5.2-4: Conditional SN change procedure - SN initiated
////////////////////////////////////////////////////////////irrelevant operations skipped///////////////////////////////////////////////////////////////////
8a.	If an SN RRC response message is included, the MN informs the source SN with the SN RRC response message (RRCReconfigutationComplete**) for the source SN via SN Change Confirm message.
The MN sends the SN Change Confirm message towards the Source SN to indicate that CPC is prepared, and in such case the source SN continues providing user data to the UE. If early data forwarding is applied, the MN informs the source SN the data forwarding addresses as received from the target SN, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding. In case multiple Target SNs are prepared, the MN includes a list of Target SN ID and list of data forwarding addresses to the source SN.
////////////////////////////////////////////////////////////irrelevant operations skipped///////////////////////////////////////////////////////////////////


The intention was to make MN toss DL forwarding addresses (for early data forwarding purpose) to the source SN only after CPC configurations has been successfully configured to the UE, so that early data forwarding from the source SN (if any) won't happen before CPC is successfully configured to the UE. 
However, looking at TS 38.423 and CPAC BLCRs for TS 36.423/38,423 (R3-222907/R3-222909), the list of candidate target SN IDs (each with the corresponding candidate PSCell IDs) is tossed to the source SN via SN CHANGE CONFIRM message, but there is no mechanism to provide data forwarding addresses of "multiple" candidate target SNs via SN CHANGE CONFIRM message:
·  In X2AP, SgNB CHANGE CONFIRM contains the E-RABs to be Release List IE (optional), but it only provides forwarding addresses (per E-RAB) from one target SN and doesn't provide any context on  which target SN these forwarding addresses are for. And using the E-RABs to be Release List IE doesn't look suitable for SN-initiated inter-SN CPC because the source SN should continue providing data to the UE. 
·  In XnAP, SN CHANGE CONFIRM contains the PDU Session SN Change Confirm List IE (optional), but again it only provides forwarding addresses (per PDU session) from one target SN which doesn't provide any context on which target SN these forwarded addresses are for. And the 9.2.1.19 PDU Session Resource Change Confirm Info – SN terminated IE contains only one Data Forwarding Info from target NG-RAN node IE, so it doesn't support data forwarding toward a split PDU session between MN and the target SN. 
Early data forwarding in case of SN-initiated inter-SN CPC doesn't work flawlessly. Note that, in the legacy SN-initiated SN change procedures (i.e. without CPC), the SN CHANGE CONFIRM messages has been the very message that provides the target SN's DL or UL data forwarding addresses. We understand that Rel-17 CPAC tried to follow this principle, but the job was not done properly. 
There are two options to correct this issue:
·  Option 1:  Fix the SN CHANGE CONFIRM messages to be able to toss DL forwarding addresses of "multiple" candidate target SNs (changes limited to stage-3)
·  Option 2:  Use the existing DL DATA FORWRADING ADDRESS INDICATION and Xn-U ADDRESS INDICATION messages as much as possible (i.e. invoked separately for each target), similarly as we did for MN to eNB/gNB change (by CHO) scenarios (changes required for both stage-2 and stage-3) 
Both options are feasible, but we slightly prefer Option 2 (though it incurs changes onto both stage-2 and stage-3), because Option 2 is aligned with what we have done for CHO/CPAC. One may think that Option 1 is efficient because MN can provide everything by one shot by a single SN CHANGE CONFIRM message (like we did during the legacy SN-initiated SN Change). But for CHO/CPAC (see 10.9 MN to eNG/gNB Change as well as MN-initiated inter-SN CPC in 10.5), for early data forwarding from the source SN, we have relied on Option 2. Even if we go with Option 1, after inter-SN CPC is triggered (i.e. the source SN received DL forwarding addresses of multiple candidate target SNs via SN CHANGE CONFIRM), MN may need to stop early data forwarding for a target SN in the middle (before the UE executes CPAC) which is not possible by Option 1, but for this mechanism we have relied on Option 2. 
Moreover, Option 2 incurs less stage-3 changes. For Option 1, adding a list of list is inevitable (DL forwarding TNL per E-RAB/PDU session; then per each target SN). But for Option 2, the existing messages already handles the first list (DL forwarding TNL per E-RAB/PDU session) and they are invoked separately for each target SN. We may only need to include the (optional) target SN ID onto the existing DL DATA FORWRADING ADDRESS INDICATION and Xn-U ADDRESS INDICATION messages. 
So, we proposed to fix this issue by Option 2. 
Proposal 4: For SN-initiated inter-SN CPC, fix the issue of SN CHANGE CONFIRM messages (both in EN-DC and MR-DC with 5GC) by using the existing DL DATA FORWRADING ADDRESS INDICATION and Xn-U ADDRESS INDICATION messages as much as possible, similarly as we did for MN to eNB/gNB change (by CHO) scenarios. 

2.5.		(Issue 5)  No early transmissions of PDCP PDUs from the source SN during MN/SN-initiated inter-SN CPC
If you look at TS 37.340, for MN/SN-initiated inter-SN CPC, it was described that "PDCP PDU and/or PDCP SDU forwarding" may take place from the source SN during "early data forwarding". 
	In Section 10.5.1 (EN-DC) MN initiated inter-SN CPC
4a.	Upon receiving the RRCConnectionReconfigurationComplete message from the UE, the MN triggers the Data Forwarding Address Indication procedure to the source SN to inform that the CPC has been triggered, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding.
In Section 10.5.1 (EN-DC) SN initiated inter-SN CPC
8a.	If an NR RRC response message is included, the MN informs the source SN with the NR RRC response message (RRCReconfigutationComplete**) for the source SN via SgNB Change Confirm message.
The MN sends the SgNB Change Confirm message towards the Source SN to indicate that CPC is prepared, and in such case the source SN continues providing user data to the UE. If early data forwarding is applied, the MN informs the source SN the data forwarding addresses as received from the target SN, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding. In case multiple Target SNs are prepared, the MN includes a list of Target SgNB ID and list of data forwarding addresses to the source SN.
In Section 10.5.2 (MR-DC with 5GC) MN initiated inter-SN CPC
4a.	Upon receiving the MN RRC reconfiguration complete message from the UE, the MN informs the SN that the CPC has been triggered via 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.
In Section 10.5.2 (MR-DC with 5GC) SN initiated inter-SN CPC
8a.	If an SN RRC response message is included, the MN informs the source SN with the SN RRC response message (RRCReconfigutationComplete**) for the source SN via SN Change Confirm message.
The MN sends the SN Change Confirm message towards the Source SN to indicate that CPC is prepared, and in such case the source SN continues providing user data to the UE. If early data forwarding is applied, the MN informs the source SN the data forwarding addresses as received from the target SN, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding. In case multiple Target SNs are prepared, the MN includes a list of Target SN ID and list of data forwarding addresses to the source SN.



Again, PDCP PDU has nothing to do with data forwarding, and in case of MN/SN-initiated inter-SN CPC, early transmissions of PDCP PDUs from the source SN is not possible unless we are mistaken. 
Proposal 5: In TS 37.340, for MN/SN-initiated inter-SN CPC, remove "PDCP PDU forwarding" from the source SN.

Conclusion
For Rel-17 CPAC, we have identified the following five issues:
1)  Typos inherited from CPAC BLCRs for TS 36.423, 38.423, and 38.401
Proposal 1: Fix the typos identified in Section 2.1 in TS 36.423, 38.423, and 38.401. 
2)	 In TS 37.340, for CPA, wrong terminology was used ("early data forwarding") for early transmissions of PDCP PDUs in MN terminated split/SCG bearers
Proposal 2: In TS 37.340, for CPA, fix the wrong terminology (i.e. "early data forwarding") used for early transmissions of DL PDCP PDUs in MN-terminated split/SCG bearers. 
3)  In TS 37.340, there is an unremoved Editor's Note in MN-initiated inter-SN CPC (MR-DC with 5GC)
Proposal 3: In TS 37.340, remove the Editor's Note in Section 10.5.2 (MR-DC with 5GC) MN-initiated inter-SN CPC. 
4)  During SN-initiated inter-SN CPC, it is not possible for MN to send multiple target SN's DL forwarding addresses (for the early data forwarding purpose) by SN CHANGE CONFIRM messages as described in TS 37.340
Proposal 4: For SN-initiated inter-SN CPC, fix the issue of SN CHANGE CONFIRM messages (both in EN-DC and MR-DC with 5GC) by using the existing DL DATA FORWRADING ADDRESS INDICATION and Xn-U ADDRESS INDICATION messages as much as possible, similarly as we did for MN to eNB/gNB change (by CHO) scenarios. Details are described in Section 2.4. 
5)	 There is no early transmissions of PDCP PDUs from the source SN during MN/SN-initiated inter-SN CPC.
Proposal 5: In TS 37.340, for MN/SN-initiated inter-SN CPC, remove "PDCP PDU forwarding" from the source SN.
Due to the quota limit, please excuse us to provide the proposed changes as TP format in Sections 5-8. 
Reference
[1] R3-222550, CPAC BLCR for TS 36.420
[2] R3-222907, CPAC BLCR for TS 36.423
[3] R2-2203690, (RAN2) MR-DC BLCR for TS 37.340
[4] R3-221515, CPAC BLCR for TS 38.401
[5] R3-221534, CPAC BLCR for TS 38.420
[6] R3-222909, CPAC BLCR for TS 38.423
[7] R3-221516, CPAC BLCR for TS 38.463
[8] R3-221517, CPAC BLCR for TS 38.473

Change for TS 36.423
/////////////////////////////////////////////////////////////irrelevant operations skipped//////////////////////////////////////////////////////////////////
[bookmark: _Toc20954220][bookmark: _Toc29902224][bookmark: _Toc29906228][bookmark: _Toc36550218][bookmark: _Toc45103946][bookmark: _Toc45227442][bookmark: _Toc45891256][bookmark: _Toc51763894][bookmark: _Toc56527893][bookmark: _Toc64381860][bookmark: _Toc66283435][bookmark: _Toc67910811][bookmark: _Toc73979589][bookmark: _Toc88650313][bookmark: _Toc97885440][bookmark: _Toc98882556]8.3.15	Data Forwarding Address Indication
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8.3.15.2	Successful Operation


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 Data Forwarding 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 CPC Data Forwarding Indicator IE is set to "early data transmission stop", the en-gNB shall, if supported and if already initiated, stop early data forwarding for the provided Data Forwarding Address information.
If the DATA FORWARDING ADDRESS INDICATION message includes the Target SgNB ID IE, the S-NG-RAN node shall, if supported, consider that the information included the DATA FORWARDING ADDRESS INDICATION message concerns only for the that target SgNB for the Conditional PSCell Change as specified in TS 37.340 [32]. 
EN-DC
If the MeNB sends the message to the en-gNB, then the SgNB UE X2AP ID IE shall be included in the DATA FORWARDING ADDRESS INDICATION message, while the New eNB UE X2AP ID IE is ignored. The SgNB UE X2AP ID IE is used as the new UE ID.
/////////////////////////////////////////////////////////////irrelevant operations skipped//////////////////////////////////////////////////////////////////
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/////////////////////////////////////////////////////////////irrelevant operations skipped//////////////////////////////////////////////////////////////////
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/////////////////////////////////////////////////////////////irrelevant operations skipped//////////////////////////////////////////////////////////////////
If the CG-CandidateList is included in the SgNB to MeNB Container IE in the SGNB MODIFICATION REQUEST ACKNOWLEDGE message, the MeNB shall, if supported, use it for the purpose of CPAC.
If the Estimated Arrival Probability IE is contained in the Conditional PSCell Addition Information Modification Request IE included in the SGNB MODIFICATION REQUEST message, then the candidate target en-gNB node may use the information to allocate necessary resources for the incoming CPAC procedure.
/////////////////////////////////////////////////////////////irrelevant operations skipped//////////////////////////////////////////////////////////////////
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/////////////////////////////////////////////////////////////irrelevant operations skipped//////////////////////////////////////////////////////////////////
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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 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: MeNB  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

	SgNB UE X2AP ID
	O
	
	en-gNB UE X2AP ID
9.2.100
	Allocated for EN-DC at the en-gNB.
	YES
	ignore

	[bookmark: _Hlk99049595]CPC Data Forwarding Indicator
	O
	
	ENUMERATED (triggered, early data transmission stop, ...)
	Indicates that the DATA FORWARDING ADDRESS INDICATION message is for a Conditional PSCell Change.
	YES
	reject

	Target SgNB ID
	O
	
	Target SgNB ID Information
9.2.102
	Indicating that the DATA FORWARDING ADDRESS INDICATION message is only for that target SgNB for a Conditional PSCell Change
	YES
	ignore



	Range bound
	Explanation

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




Change for TS 38.423
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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 Data Forwarding Info from target E-UTRAN node IE is received, the S-NG-RAN node should perform inter-system direct data forwarding to the indicated TNL addresses as specified in TS38.300 [9]; 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, and shall, if supported, use the received QoS Mapping Information IE within the DRBs to Be Setup List IE in the PDU Session Resource Setup Complete Info – SN terminated IE to set DSCP and/or flow label fields for the 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].
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 Data Forwarding indicator IE set to "triggered", the S-NG-RAN node shall, if supported, consider that the XN-U ADDRESS INDICATION message concerns a Conditional PSCell Change, and act as specified in TS 37.340 [8]. If the CPC Data Forwarding Indicator IE is present and value set to "“early data transmission 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 Target S-NG-RAN node ID IE, the S-NG-RAN node shall, if supported, consider that the information included the XN-U ADDRESS INDICATION message concerns only for the that target S-NG-RAN node for the Conditional PSCell Change as specified in TS 37.340 [8]. 
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If the Conditional PSCell Addition Information Request IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, consider that the request concerns CPAC, as described in TS 37.340 [8]. Accordingly, the S-NG-RAN node shall, if supported, include the Conditional PSCell Addition Information Acknowledge IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message. 
If the Conditional PSCell Addition Information Acknowledge IE is included in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, shall, if supported, consider the indicated PSCells are selected by the target SN as candidate PSCells for CPAC.
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If the Estimated Arrival Probability IE is contained in the Conditional PSCell Addition Information Modification Request IE included in the S-NODE MODIFICATION REQUEST message, then the candidate target S-NG-RAN node may use the information to allocate necessary resources for the incoming CPAC procedure.
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If the Conditional PSCell ChangeAddition Information Required IE is included in the S-NODE MODIFICATION REQUIRED message, the M-NG-RAN node shall, if supported, consider that the request provides the configuration update for the list of PSCells prepared at the target SN, as described in TS 37.340 [8]. 
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8.3.19.2	Successful Operation


Figure 8.3.19.2-1: Conditional PSCell Change Cancel, successful operation
The M-NG-RAN node initiates the procedure by sending the CONDITIONAL PSCELL CHANGE CANCEL message to the S-NG-RAN node including the Target S-NG-RAN node ID IE and the CPAC Cancellation Request IE. 
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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

	>>Data Forwarding Info from target E-UTRAN node
	O
	
	9.2.1.35
	
	YES
	ignore

	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 Data Forwarding indicator
	O
	
	ENUMERATED (triggered, early data transmission stop, ...)
	Indicating that the XN-U ADDRESS INDICATION message is for a Conditional PSCell Change.
	YES
	reject

	Target S-NG-RAN node ID
	O
	
	Global NG-RAN Node ID
9.2.2.3
	Indicating that the XN-U ADDRESS INDICATION message is only for the target S-NG-RAN node for a Conditional PSCell Change
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSsessions
	Maximum no. of PDU sessions. Value is 256
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This message is sent by the M-NG-RAN node to the S-NG-RAN node to either request the preparation to modify S-NG-RAN node resources for a specific UE, or to query for the current SCG configuration, or to provide the S-RLF-related information to the S-NG-RAN node.
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
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	Conditional PSCell Addition Modification Information Information Modification Request
	O
	
	
	
	YES
	ignore

	>Maximum Number of PSCells To Prepare
	O
	
	INTEGER (1..8, ...)

	Indicates the maximum number of PSCells that the target SN may prepare.
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	Indicates the arrival probability for the UE towards the candidate target SN.
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Change for TS 38.401
////////////////////////////////////////////////////////////irrelevant operations skipped///////////////////////////////////////////////////////////////////
8.16	Overall procedures for CPACVoid 
The following clauses describe the overall procedures for CPAC involving E1 and F1.
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Change for TS 37.340
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Conditional PSCell Addition (CPA)
Figure 10.2.1-2 shows the Conditional Secondary Node Addition procedure.


Figure 10.2.1-2: Conditional Secondary Node Addition procedure
////////////////////////////////////////////////////////////irrelevant operations skipped///////////////////////////////////////////////////////////////////
NOTE 9:	In case of SN terminated bearers and MN terminated split/SCG bearers, early data forwarding may take place after step 2. For the early data forwarding of SN terminated bearers, the MN forwards the PDCP SDU to the candidate SN and also . For the early data forwarding of MN terminated split/SCG bearers, the MN forwards the PDCP PDU to the candidate SN. The MN sends the Early Status Transfer message to the SN. For the early transmission of MN terminated split/SCG bearers, the MN forwards the PDCP PDU to the candidate SN.
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MN initiated Conditional PSCell Addition (CPA)
Figure 10.2.2-2 shows the Conditional SN Addition procedure.


Figure 10.2.2-2: Conditional Secondary Node Addition procedure
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NOTE 9:	In case of SN terminated bearers and MN terminated split/SCG bearers, early data forwarding may take place after step 2. For the early data forwarding of SN terminated bearers, the MN forwards the PDCP SDU to the candidate SN. For the early data forwardingtransmission of MN terminated split/SCG bearers, the MN forwards the PDCP PDU to the candidate SN.
2a.	For SN terminated bearers using MCG resources, the MN provides Xn-U DL TNL address information in the Xn-U Address Indication message. In case of early data forwarding in CPA, the MN sends the Early Status Transfer message to the SN.
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MN initiated conditional SN Change
The MN initiated conditional inter-SN change procedure is used to configure CPC configuration.


Figure 10.5.1-3: Conditional SN Change – MN initiated
////////////////////////////////////////////////////////////irrelevant operations skipped///////////////////////////////////////////////////////////////////
4a.	Upon receiving the RRCConnectionReconfigurationComplete message from the UE, the MN triggers the Data Forwarding Address Indication procedure to the source SN to inform that the CPC has been triggered, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding.
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SN initiated conditional inter-SN Change
The SN initiated conditional inter-SN change procedure is used to configure CPC configuration.
The SN initiated conditional inter-SN change procedure may also be initiated by the source SN, to modify the existing CPC configuration, or to trigger the release of the target SN by cancellation of all the prepared PSCells at the target SN and releasing the CPC related UE context at the target SN.



Figure 10.5.1-4: Conditional SN Change – SN initiated
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8a-8b.	If an NR RRC response message is included, the MN informs the source SN with the NR RRC response message (RRCReconfigutationComplete**) for the source SN via SgNB Change Confirm message.
The MN sends the SgNB Change Confirm message towards the Source SN to indicate that CPC is prepared, and in such case the source SN continues providing user data to the UE. If early data forwarding is applied, the MN triggers the Data Forwarding Address Indication procedure to the source SN to informs the source SN the data forwarding addresses as received from the target SN, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding. In case multiple Target SNs are prepared, the MN includes a list of Target SgNB ID and list of data forwarding addresses in the SgNB Change Confirm message to the source SN, and the Data Forwarding Address Indication procedure may be invoked separately for each target SN toward the source SN including the Target SgNB ID.
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MN initiated conditional SN Change
The Conditional Secondary Node Change procedure is initiated by the MN for CPC configuration and CPC execution.


Figure 10.5.2-3: Conditional SN change procedure - MN initiated
////////////////////////////////////////////////////////////irrelevant operations skipped///////////////////////////////////////////////////////////////////
4a.	Upon receiving the MN RRC reconfiguration complete message from the UE, the MN informs the SN that the CPC has been triggered via 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.
5.	The UE starts evaluating the execution conditions. If the execution condition of one candidate PSCell is satisfied, the UE applies RRC reconfiguration message (RRC reconfiguration**) corresponding to the selected candidate PSCell, and sends an MN RRC reconfiguration complete message (RRC reconfiguration complete**), including an NR RRC reconfiguration complete message (RRCReconfigurationComplete***) for the selected candidate PSCell, and the selected PSCell information to the MN.
Editor's Note: Whether a message is needed and which message is used to inform source SN to stop providing user data to the UE, and the address of the selected target SN and if applicable, to start late data forwarding are FFS.
6a-6c.	The MN triggers the MN initiated SN Release procedure to inform the source SN to stop providing user data to the UE, and triggers the Xn-U Address Indication procedure to inform the source SN the address of the selected target SN and if applicable, to start late data forwarding.
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SN initiated conditional inter-SN Change
The SN initiated conditional inter-SN change procedure is used for CPC configuration and CPC execution.
The SN initiated conditional inter-SN change procedure may also be initiated by the source SN, to modify the existing CPC configuration, or to trigger the release of the target SN by cancellation of all the prepared PSCells at the target SN and releasing the CPC related UE context at the target SN.



Figure 10.5.2-4: Conditional SN change procedure - SN initiated
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8a-8b.	If an SN RRC response message is included, the MN informs the source SN with the SN RRC response message (RRCReconfigutationComplete**) for the source SN via SN Change Confirm message.
The MN sends the SN Change Confirm message towards the Source SN to indicate that CPC is prepared, and in such case the source SN continues providing user data to the UE. If early data forwarding is applied, the MN triggers the Xn-U Address Indication procedure to the source SN to informs the source SN the data forwarding addresses as received from the target SN, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding. In case multiple Target SNs are prepared, the MN includes a list of Target SN ID and list of data forwarding addresses in the SN Change Confirm message to the source SN, and the Xn-U Address Indication procedure may be invoked separately for each target SN toward the source SN including the Target SN ID.
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