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Introduction
In the last meeting, some agreements were achieved. However there are still some issues that need further discussion and our considerations are given in this contribution.
Discussion
How to transfer the data forwarding addresses to the selected SN to start early data forwarding
There are three options for MN to inform the new source SN about the data forwarding address of all the other candidate SNs. 
- Option 1: SN RECONFIG COMPLETE, with a list of data forwarding addresses
- Option 2: One Xn-U Address Indication message, with a list of data forwarding addresses
- Option 3: Multiple Xn-U Address Indication messages, each with a data forwarding address
In the procedure of CPC in Rel-17, when the MN receives the RRCReconfigurationComplete message from UE, it will transfer the SN Reconfiguration Complete message to the target SN. Therefore, it seems straightforward to carry the data forwarding addresses of the other candidate SNs in the SN Reconfiguration Complete message for the target SN to start early data forwarding.
Observation 1: Option1 seems straightforward by carrying the data forwarding addresses of the other candidate SNs in the SN Reconfiguration Complete message for the target SN to start early data forwarding.
Proposal 1: Enhancement on the SN Reconfiguration Complete message is needed for MN to inform the new source SN about the data forwarding address of all the other candidate SNs.

New indicators
Issue: a new indicator over E1AP for subsequent CPAC.
CHO Initiation IE is contained in the BEARER CONTEXT SETUP REQUEST message to indicate that the request is for conditional handover or conditional PSCell change or conditional PSCell addition. To distinguish from the legacy conditional PSCell change or conditional PSCell addition, a new indicator should be introduced in BEARER CONTEXT SETUP REQUEST message to indicate that the request is for S-CPAC. With the indicator, gNB-CU-UP could be notified that the request is for S-CPAC, and the resource allocated should be reserved for a period of time, so it could determine whether to accept the request.
Proposal 2: Introduce a new indicator in BEARER CONTEXT SETUP REQUEST message to indicate that the request is for Subsequent CPAC.
FFS which message to configure source SN as a candidate SN after the execution of initial CPC

In last RAN3-121bis meeting, below conclusions are reached how to configure source SN as a candidate SN in the different phase for the initial preparation or after the execution of initial CPC.
	Assuming UE is in DC, MN can prepare the source SN as a candidate SN for the inter-SN S-CPAC in the following case(s):
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Case 1: Using SN MOD REQ, in the initial preparation before sending the S-CPAC RRC configuration to UE
· FFS Case 2: Using SN MOD REQ/ SN RELEASE/ Xn-U address indication etc., after the execution of initial CPC 




According to the agreement of case1 in the last meeting, a new indicator should be introduced in the S-NODE MODIFICATION REQUEST message.
Proposal 3: Introduce a new indicator in the S-NODE MODIFICATION REQUEST message to indicate that the request is for Subsequent CPAC. 
For the Case 2 is FFS Using SN MOD REQ/ SN RELEASE/ Xn-U address indication etc., after the execution of initial CPC, our considerations of case 2 are given below.
After the execution of initial CPC, if MN decides to configure source PSCell and the other cell(s) in the source SN as the candidate PSCell(s) for the subsequent CPAC, the MN need to send message to S-SN to request for the candidate PSCells prepared, then, the source SN completes to prepare corresponding resource of each requested candidate PSCell and replies to the MN, like SN Addition preparation procedure. And then MN need to send RRC configuration message to UE. So Class 1 procedure is necessary for this configuration procedure.
Observation 2:  A Class 1 procedure is necessary for the case that MN decides to configure source PSCell and other the cell(s) in the source SN as the candidate PSCell(s) for the subsequent CPAC, just like other candidate PSCells in candidate SNs resource preparation by SN Addition preparation procedure.
Since MN decides not only to configure source PSCell as candidate PSCell, but also possibly to add the other cell(s) in the source SN as candidate PSCell(s), so using SN MOD REQ procedure is more proper than using SN RELEASE procedure.
Proposal 4: RAN3 to agree using SN MOD REQ procedure to support that MN requests to configure source SN as the candidate SN for the subsequent CPAC after the execution of initial CPC.
And the corresponding TP to 38.423 is provided in Annex 2 and propose RAN3 to agree this TP. 
Proposal 5: RAN3 to agree the corresponding TP to 38.423 provided in Annex 2.
Stage2 impact of intra-SN subsequent CPAC between CU and DU
As we know, the scenario that MN triggers the intra-SN CPC can be supported in subsequent CPAC. In case that SN node is a split CU-DU gNB, we need to consider some possible changes to the F1 process. Take one example, in the scenario of intra-SN inter-DU subsequent CPC, if source PSCell is also configured as a candidate PSCell after the initial CPC execution, UE context release procedure of source PSCell shall not triggered when CU receives Access Success message from target DU.  We have checked the relevant procedure and done some revision, and the corresponding TP to 38.401 is provided in Annex 1 and propose RAN3 to agree this TP.
Proposal 6: RAN3 to agree the corresponding TP to 38.401 provided in Annex 1 for the stage2 impact of F1 procedure.

Conclusion
Based on the discussion, we have the following proposals.
Observation 1: Option1 seems straightforward by carrying the data forwarding addresses of the other candidate SNs in the SN Reconfiguration Complete message for the target SN to start early data forwarding.
Proposal 1: Enhancement on the SN Reconfiguration Complete message is needed for MN to inform the new source SN about the data forwarding address of all the other candidate SNs.
Proposal 2: Introduce a new indicator in BEARER CONTEXT SETUP REQUEST message to indicate that the request is for Subsequent CPAC.
Proposal 3: Introduce a new indicator in the S-NODE MODIFICATION REQUEST message to indicate that the request is for Subsequent CPAC.
Observation 2:  A Class 1 procedure is necessary for the case that MN decides to configure source PSCell and other the cell(s) in the source SN as the candidate PSCell(s) for the subsequent CPAC, just like other candidate PSCells in candidate SNs resource preparation by SN Addition preparation procedure.
Proposal 4: RAN3 to agree using SN MOD REQ procedure to support that MN requests to configure source SN as the candidate SN for the subsequent CPAC after the execution of initial CPC.
Proposal 5: RAN3 to agree the corresponding TP to 38.423 provided in Annex 2.
Proposal 6: RAN3 to agree the corresponding TP to 38.401 provided in Annex 1 for the stage2 impact of F1 procedure.
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Annex 1: TP for TS38.401
[bookmark: _Toc145327324][bookmark: _Toc112703203][bookmark: _Toc107829444][bookmark: _Toc106108472][bookmark: _Toc105704354]3	Definitions and abbreviations
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For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Associated QoS Flow: as defined in TS 23.247 [27].
Associated QoS flow information: Information encompassing: QoS flow QoS parameters for associated QoS flows and mapping information between mapped (unicast) QoS flows and associated QoS flows. The respective information is included in a way that non-supporting RAN nodes would not establish respective RAN resources irrespective the multicast session state.
Boundary IAB-node: an IAB-node with one RRC interface terminating at a different IAB-donor-CU than the F1 interface. This definition applies to partial migration, inter-donor redundancy and inter-donor RLF recovery.
Conditional Handover: as defined in TS 38.300 [2].
Conditional PSCell Addition: as defined in TS 37.340 [12].
Conditional PSCell Change: as defined in TS 37.340 [12].
DAPS Handover: as defined in TS 38.300 [2].
eNB-CP: as defined in TS 36.401 [28].
eNB-UP: as defined in TS 36.401 [28].
en-gNB: as defined in TS 37.340 [12].
////////////// Skip unchanged part /////////////////
NG-RAN node: as defined in TS 38.300 [2].
Non-F1-terminating IAB-donor of boundary IAB-node: Refers to the IAB-donor that has an RRC connection with the boundary node but does not terminate F1 with this boundary node.
PDU Session Resource: This term is used for specification of NG, Xn, and E1 interfaces. It denotes NG-RAN interface and radio resources provided to support a PDU Session.
Public Network Integrated NPN: as defined in TS 23.501 [3].
Secondary gNB: see TS 37.340 [12].
Stand-alone Non-Public Network: as defined in TS 23.501 [3].
Subsequent CPAC: see TS 37.340 [12].
U2N Relay UE: as defined in TS 38.300 [2].
U2N Remote UE: as defined in TS 38.300 [2].

------Start of the Next Change--------
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This procedure is used for the case when the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation for conditional handover or conditional PSCell change or subsequent CPAC. Figure 8.2.1.3-1 shows the inter-gNB-DU conditional mobility procedure for intra-NR.


Figure 8.2.1.3-1: Inter-gNB-DU Conditional Handover or Conditional PSCell Change or subsequent CPAC for intra-NR
1-2.	The steps 1-2 are as defined in clause 8.2.1.1. 
3.	The gNB-CU sends an UE CONTEXT SETUP REQUEST message to the candidate gNB-DU to create an UE context and setup one or more data bearers. The UE CONTEXT SETUP REQUEST message is sent for each candidate cell and includes a HandoverPreparationInformation (conditional handover) or a CG-ConfigInfo (conditional PSCell change or subsequent CPAC).
4.	The candidate gNB-DU responds to the gNB-CU with an UE CONTEXT SETUP RESPONSE message including the target cell ID that was requested from the gNB-CU. The response message is sent for each requested candidate cell.
5.	The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which includes a generated RRCReconfiguration message.
6.	The step 6 is as defined in clause 8.2.1.1.
7-8.	The UE responds to the source gNB-DU with an RRCReconfigurationComplete message, for which the source gNB-DU forwards to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
9.	 An execution condition to trigger initiation of conditional handover or conditional PSCell change or subsequent CPAC is fulfilled.
10. A Random Access procedure is performed at the candidate gNB-DU, which becomes the target gNB-DU if successful. The target gNB-DU sends a Downlink Data Delivery Status frame to inform the gNB-CU. The target gNB-DU also sends an ACCESS SUCCESS message to inform the gNB-CU of which cell the UE has successfully accessed.
11-12.	The steps 11-12 are as defined in steps 9-10 in clause 8.2.1.1.
13.	The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU and indicates to stop the data transmission for the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the target gNB-DU.
NOTE:	The step 13 may happen before step 12, as soon as the gNB-CU knows which cell the UE has successfully accessed.
NOTE:	The gNB-CU may initiate UE Context Release procedure toward the other signalling connections or other candidate target gNB-DUs, if any, to cancel conditional handover or conditional PSCell change for the UE.
14.	The source gNB-DU responds to the gNB-CU with the UE CONTEXT MODIFICATION RESPONSE message. 
15 -16. 	The steps 15-16 are as defined in steps 11-12 in clause 8.2.1.1.
NOTE:	The step 15~16 shall not happen if source PSCell is also configured as a candidate PSCell in the subsequent CPAC.

Annex 2: TP for TS38.423

8.3.3	M-NG-RAN node initiated S-NG-RAN node Modification Preparation
· 8.3.3.1	General
This procedure is used to enable an M-NG-RAN node to request an S-NG-RAN node to either modify the UE context at the S-NG-RAN node or to query the current SCG configuration for supporting delta signalling in M-NG-RAN node initiated S-NG-RAN node change, or to provide the S-RLF-related information to the S-NG-RAN node.
The procedure uses UE-associated signalling.
· 8.3.3.2	Successful Operation


Figure 8.3.3.2-1: M-NG-RAN node initiated S-NG-RAN node Modification Preparation, successful operation
The M-NG-RAN node initiates the procedure by sending the S-NODE MODIFICATION REQUEST message to the S-NG-RAN node.
////////////// Skip unchanged part /////////////////
If the PSCell History Information Retrieve IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, use this information as specified in TS 37.340 [8].
If the UE History Information from the UE IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, store this information.
If the CHO Information SN Modification IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall consider that the M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure has been triggered as part of a conditional handover. If the Estimated Arrival Probability IE is contained in the CHO Information SN Modification IE included in the S-NODE MODIFICATION REQUEST message, then the S-NG-RAN node may use the information to allocate necessary resources for the UE.
If the SCG Activation Request IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node may use it to configure SCG resources as specified in TS 37.340 [8], and shall, if supported, include the SCG Activation Status IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message.
If the Conditional PSCell Change Information Update IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, consider that the request provides the list of PSCells prepared at the target S-NG-RAN node, as described in TS 37.340 [8]. 
If the Conditional PSCell Addition Information Modification Request IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, consider that the request concerns an update of the previous CPAC preparation, as described in TS 37.340 [8]. Accordingly, the S-NG-RAN shall, if supported, include the Conditional PSCell Addition Information Modification Acknowledge IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message. 
If the Request for Reference Configuration for S-CPAC IE set to "request" is contained in the Conditional PSCell Addition Information Modification Request IE included in the S-NODE MODIFICATION REQUEST message, then the S-NG-RAN node shall, if supported, provide the SCG reference configuration for Subsequent CPAC.
Editor’s Note: FFS details of Request for Reference Configuration for S-CPAC IE. 
If the Subsequent CPAC Request IE is contained in the Conditional PSCell Addition Information Modification Request IE included in the S-NODE MODIFICATION REQUEST message, then the S-NG-RAN node shall, if supported, use the information to prepare for Subsequent CPAC.
If the CG-CandidateList is included in the S-NG-RAN node to M-NG-RAN node Container IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message, the M-NG-RAN node 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 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.
If for a given QoS Flow the Source DL Forwarding IP Address IE is included within the Data Forwarding and Offloading Info from source NG-RAN node IE in the PDU Session Resource Setup Info – SN terminated IE and/or in the PDU Session Resource Modification Info – SN terminated IE contained in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, store this information and use it as part of its ACL functionality configuration actions, if such ACL functionality is deployed.
If for a given QoS Flow the Source DL Forwarding IP Address IE is included within the QoS Flows Mapped To DRB List IE in the PDU Session Resource Setup Response Info – SN terminated IE and/or in the PDU Session Resource Modification Response Info – SN terminated IE contained in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, store this information and use it as part of its ACL functionality to identify source TNL address for data forwarding in case of subsequent handover preparation, if such ACL functionality is deployed.
If the Management Based MDT PLMN Modification List IE is contained in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, overwrite any previously stored Management Based MDT PLMN List information in the UE context and use the received information to determine subsequent selection of the UE for management based MDT defined in TS 32.422 [23].

------Start of the Next Change--------
· [bookmark: _Toc20955196][bookmark: _Toc29991391][bookmark: _Toc36555791][bookmark: _Toc44497501][bookmark: _Toc45107889][bookmark: _Toc45901509][bookmark: _Toc51850588][bookmark: _Toc56693591][bookmark: _Toc64447134][bookmark: _Toc66286628][bookmark: _Toc74151323][bookmark: _Toc88653795][bookmark: _Toc97904151][bookmark: _Toc98868221][bookmark: _Toc105174505][bookmark: _Toc106109342][bookmark: _Toc113825163][bookmark: _Toc146227762]9.1.2.5	S-NODE MODIFICATION REQUEST
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

	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

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

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	PDCP Change Indication
	O
	
	9.2.3.74
	
	YES
	ignore

	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

	SCG Configuration Query
	O
	
	9.2.3.27
	
	YES
	ignore

	////////////// Skip unchanged part /////////////////

	CHO Information SN Modification
	O
	
	
	
	YES
	ignore

	>Conditional Reconfiguration
	M
	
	ENUMERATED (intra-MN-CHO, ...)
	
	–
	

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

	SCG Activation Request
	O
	
	9.2.3.154
	
	YES
	ignore

	Conditional PSCell Addition Information Modification Request
	O
	
	
	This IE may be sent to the target SN.
	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.
	–
	

	>Request for Reference Configuration for S-CPAC
	O
	
	9.2.3.xx1
	
	YES
	ignore

	>Subsequent CPAC Request
	O
	
	9.2.3.xxx
	This information is used for subsequent CPAC. 
	YES
	reject

	Conditional PSCell Change Information Update
	O
	
	
	This IE may be sent to the source SN.
	YES
	ignore

	>Multiple Target S-NG-RAN Node List
	
	1
	
	
	–
	

	>>Multiple Target S-NG-RAN Node Item
	
	1 .. <maxnoofTargetSNs>
	
	
	–
	

	>>>Target S-NG-RAN node ID
	M
	
	Global NG-RAN Node ID
9.2.2.3
	
	–
	

	>>>Candidate PSCell List
	
	1
	
	
	–
	

	>>>>Candidate PSCell Item
	
	1 .. <maxnoofPSCellCandidate>
	
	
	–
	

	>>>>>PSCell ID
	M
	
	NR CGI 9.2.2.7
	
	–
	

	S-NG-RAN node UE Slice Maximum Bit Rate
	O
	
	UE Slice Maximum Bit Rate List
9.2.3.167
	This IE indicates the S-NG-RAN node portion of the UE Slice Aggregate Maximum Bit Rate as specified in TS 23.501 [7]
	YES
	ignore

	Management Based MDT PLMN Modification List
	O
	
	MDT PLMN Modification List
9.2.3.169
	
	YES
	ignore



------Start of the Next Change--------
· 9.2.3.xxx	Subsequent CPAC Request
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	



Editor’s note: The encoding of the Subsequent CPAC Request IE is FFS.
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