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1 Introduction 
[bookmark: _GoBack]In the last RAN2 #112-e meeting good progress was made on the Rel-17 MR-DC enhancements WI topic on Conditional PSCell Addition/Change (CPAC). The following agreements were made for the SN initiated Inter-SN CPC procedures after email discussions and online meeting; see [1], [2], [3].Agreements:
Proposal 1: Option 1 should be used for the generation of conditional reconfiguration for SN initiated inter-SN conditional PSCell change. 
Option 1: The MN generates CPC. The source SN sets the execution condition and communicates it to the MN. The MN generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s). 
Proposal 2: Send LS to RAN3 informing 
- RAN2 agreements
- RAN2 findings on the limitation of providing addition/modification of multiple CPC candidate cells in inter-node RAN3 message (i.e. XnAP fields, not in RRC INM).
From RAN2 perspective, the above limitation could be reasonable (at least for R17) but this is up to RAN3 to decide.


Beside these agreements, in Rel-17, discussions also confirmed Rel-16 agreements on the topic; see [1].
[bookmark: _Hlk47300720]In this document, we discuss in more detail the preparation and execution phases of SN initiated Inter-SN CPC procedures.
2 [bookmark: _Hlk54047736]SN initiated Inter-SN Conditional PSCell change (CPC)
SN initiated Inter-SN CPC preparation phase
As mentioned in the introduction Section 1 above, the following option was agreed for the generation of conditional reconfiguration for SN initiated Inter-SN CPC procedure.
Option 1: The MN generates CPC. The source SN sets the execution condition and communicates it to the MN. The MN generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s).  
Figure 1 shows the portion of the call-flow on SN-initiated Inter-SN CPC procedure related to CPC configuration. We describe below the steps of the procedure as well as discuss some proposals for RAN2 discussion. 
Steps 1, 2: Based on RRC measurement report received from the UE, source SN decides to initiate the CPC procedure. 
Source SN determines the set of target SNs for the CPC procedure, and the candidate target PSCells for each target SN.
Observation 1. For each candidate target PSCell, source SN determines the CPC execution condition, e.g., target >= source +offset (event A3). 
Step 3: In the SN Change Required message, source SN provides information relevant to CPC configuration to the MN.
[bookmark: _Hlk61394214]Proposal 1. Source SN includes the following in SN Change Required message to the MN:
· List of target SNs (target SN IDs);
· For each target SN, candidate target PSCells in the candidate cell info list in CG-Config for target SN to consider configuring; 
· For each target SN, in CG-Config, CPC execution condition for each candidate target PSCell, e.g., target >= source + offset (event A3);
· Source SCG configuration, in CG-Config; 
· RBs for target SN to consider configuring.
Steps 4a, 4b: MN initiates the SN Addition procedure with the set of target SNs indicated in SN Change Required. 
[bookmark: _Hlk61394244]Proposal 2. In SN Addition Request message to a target SN, MN includes the following:
· MN includes the following information from SN Change Required in CG-ConfigInfo (without altering the information):
· Candidate target PSCells in the candidate cell info list for target SN to consider configuring;
· Source SCG configuration;
· RBs for target SN to consider configuring;
· Set of RBs, e.g., MN-terminated split bearers, for target SN to set up and the SCG resources required.  
MN does not include the CPC execution conditions from SN Change Required in SN Addition Request to a target SN.
[bookmark: _Hlk54042133]Steps 5a, 5b: Each target SN determines that a certain subset of candidate target PSCells is suitable to be configured for CPC. For example, a candidate target PSCell may be currently experiencing traffic overload so that then it is not considered suitable to be included in the CPC configuration.
Each target SN determines the set of prepared target PSCells to be included in the CPC configuration. 
RAN3 is still discussing [4] whether multiple target PSCells can be prepared by a target SN during the CPAC procedure and RAN2 has sent an LS [5] to RAN3 requesting it to study this issue. 
We assume, for generality, in what follows that multiple target PSCells can be prepared by a target SN during the CPAC procedure.
Proposal 3. In SN Addition Request Acknowledge, a target SN includes the following CPC configuration information in CG-Config:
· Set of target PSCells;
· For each target PSCell:
· SCG configuration;
· Radio bearer configuration of SN-terminated RBs.
[bookmark: _Hlk54042528]Proposal 4. For each target PSCell, a target SN indicates the set of RBs it can and cannot admit in SN Addition Request Acknowledge.
[bookmark: _Hlk54042567]Proposal 5. Each target SN includes the target PSCell IDs in the SN Addition Request Acknowledge message. 
[bookmark: _Hlk54042636]Step 6: MN forms the final CPC configuration to be provided to the UE.
[bookmark: _Hlk54042792][bookmark: _Hlk54042767]MN may need to modify the configuration of MN-terminated RBs to be included in CPC configuration based on information from a target SN in Step 5. For example, if a target SN indicates it cannot admit an MN-terminated RB, MN needs to drop that RB from the configuration. 
[bookmark: _Hlk54042882][bookmark: _Hlk54051037][bookmark: _Hlk61394371]Observation 2. MN may modify the MN-terminated RB configuration to be included in CPC configuration based on response from the target SNs in SN Addition Request Acknowledge.
[bookmark: _Hlk54042918]Proposal 6.  MN forms the final CPC configuration which consists of the following:
· Set of target PSCells;
· For each target PSCell:
· CPC execution condition;
· SCG configuration;
· Radio bearer configuration of SN-terminated RBs;
· MCG configuration;
· Radio bearer configuration of MN-terminated RBs.
For the CPC configuration, MN adds the MCG configuration and configuration of MN-terminated RBs per target PSCell. The rest of the configuration is provided by the target SNs. 



[bookmark: _Ref53962418]Figure 1: SN-initiated Inter-SN CPC preparation
SN initiated Inter-SN CPC execution phase
Figure 2 shows the call-flow of the SN initiated Inter-SN CPC execution phase. The steps are very similar to the CPA and MN initiated Inter-SN CPC procedures.
Step 1: UE determines that CPC execution condition is met for a target PSCell.
Step 2: If the link to the MN is available, UE transmits an RRCReconfigurationComplete message to the MN including an identifier of the target PSCell. The RRCReconfigurationComplete message also includes the SN Reconfiguration Complete message. 
[bookmark: _Hlk61389769]Proposal 7. If the CPC execution condition is met for a target PSCell and if the link to MN is available, UE transmits an RRCReconfigurationComplete message to the MN over SRB1 including an identifier of the target PSCell. 
Step 3: MN uses the target PSCell identifier in the RRCReconfigurationComplete to forward the embedded SN Reconfiguration Complete message to the target SN.
[bookmark: _Hlk61389788]Observation 7. RRCReconfigurationComplete contains the response message, SN Reconfiguration Complete, for the target SN, indicating that UE has successfully applied the SN configuration associated with the target PSCell. 
Observation 8. The target PSCell ID information included in RRCReconfigurationComplete enables MN to forward SN Reconfiguration Complete towards the target SN.
Step 4: UE performs RACH to access the target PSCell.
Steps 5a, 5b: After UE successfully completes RACH on the target SN, target SN transmits PSCell Change Success to inform the MN and the source SN via the MN. 
Proposal 8. After UE successfully completes RACH on the target SN, target SN transmits PSCell Change Success to the MN and to the source SN via the MN.
Steps 6a, 6b, 7a, 7b: Upon receiving PSCell Change Success, source SN performs (Late) Data Forwarding and SN Status Transfer with the target SN. Either direct data forwarding or indirect data forwarding (via the MN) is performed. In Figure 2 direct data forwarding is shown.
Upon receiving PSCell Change Success, MN performs (Late) Data Forwarding and SN Status Transfer with the target SN. MN may need to perform data forwarding for MN terminated bearers that are moved to the SN.



[bookmark: _Ref61393674]Figure 2: SN initiated Inter-SN CPC execution
Conclusions
Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals:

SN initiated Inter-SN CPC preparation phase
Observation 1. For each candidate target PSCell, source SN determines the CPC execution condition, e.g., target >= source +offset (event A3). 
Proposal 1. Source SN includes the following in SN Change Required message to the MN:
· List of target SNs (target SN IDs);
· For each target SN, candidate target PSCells in the candidate cell info list in CG-Config for target SN to consider configuring; 
· For each target SN, in CG-Config, CPC execution condition for each candidate target PSCell, e.g., target >= source + offset (event A3);
· Source SCG configuration, in CG-Config; 
· RBs for target SN to consider configuring.
Proposal 2. In SN Addition Request message to a target SN, MN includes the following:
· MN includes the following information from SN Change Required in CG-ConfigInfo (without altering the information):
· Candidate target PSCells in the candidate cell info list for target SN to consider configuring;
· Source SCG configuration;
· RBs for target SN to consider configuring;
· Set of RBs, e.g., MN-terminated split bearers, for target SN to set up and the SCG resources required.  
Proposal 3. In SN Addition Request Acknowledge, a target SN includes the following CPC configuration information in CG-Config:
· Set of target PSCells;
· For each target PSCell:
· SCG configuration;
· Radio bearer configuration of SN-terminated RBs.
Proposal 4. For each target PSCell, a target SN indicates the set of RBs it can and cannot admit in SN Addition Request Acknowledge.
Proposal 5. Each target SN includes the target PSCell IDs in the SN Addition Request Acknowledge message. 
Observation 2. MN may modify the MN-terminated RB configuration to be included in CPC configuration based on response from the target SNs in SN Addition Request Acknowledge.
Proposal 6.  MN forms the final CPC configuration which consists of the following:
· Set of target PSCells;
· For each target PSCell:
· CPC execution condition;
· SCG configuration;
· Radio bearer configuration of SN-terminated RBs;
· MCG configuration;
· Radio bearer configuration of MN-terminated RBs.
SN initiated Inter-SN CPC execution phase
Proposal 7. If the CPC execution condition is met for a target PSCell and if the link to MN is available, UE transmits an RRCReconfigurationComplete message to the MN over SRB1 including an identifier of the target PSCell. 
Observation 7. RRCReconfigurationComplete contains the response message, SN Reconfiguration Complete, for the target SN, indicating that UE has successfully applied the SN configuration associated with the target PSCell. 
Observation 8. The target PSCell ID information included in RRCReconfigurationComplete enables MN to forward SN Reconfiguration Complete towards the target SN.
Proposal 8. After UE successfully completes RACH on the target SN, target SN transmits PSCell Change Success to the MN and to the source SN via the MN.
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