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1 Introduction 
Rel-17 RAN3 discussions on the topic of Conditional PSCell addition and change (CPAC) in the last RAN3 #111-e meeting saw good and continued progress on preparation and data forwarding aspects of CPAC; see [1], [2]. The following agreements (including working agreements) were made in the meeting on preparation and data forwarding aspects of CPAC.Agreements:
· WA: Prepare multiple PSCells in one CPAC procedure. Do not provide Location Information and Resource Coordination information in CPAC, use same parameters for other IEs in the response message for different PSCells, FFS for single RRC container or multiple RRC containers which is pending to RAN2.
· WA: Initiating node to make the decision on how many PSCells may be configured for UE.
· WA: In case of SN initiated inter-SN CPC, prepare multiple PSCells in one target SN by one SN Change procedure is the baseline.
· In CPA and MN initiated inter-SN CPC, MN does not send execution condition(s) to the Target SN. Target SN provides the prepared PSCell id(s) and the corresponding RRC container(s) (RRCReconfiguration) to the MN, and then the MN generates and transmits the conditional configuration message to the UE.
· Direct communication between S-SN and T-SN is not supported.
· Early data forwarding in CPAC is supported.

   
In this contribution, we discuss further RAN3 signalling aspects for preparation phase, execution phase, and data forwarding for SN initiated Inter-SN CPC procedure.  
2 [bookmark: _Ref535308766][bookmark: _Ref535492080]SN initiated Inter-SN CPC procedure  
SN initiated Inter-SN CPC preparation phase and Early Data Forwarding
Figure 1 shows a tentative call-flow for the SN initiated Inter-SN CPC preparation phase. RAN2 is currently looking into the overall call-flow for SN initiated Inter-SN CPC preparation, and the call-flow shown in Figure 1 corresponds to Solution 1 in the RAN2 discussions – please see the summary of the RAN2 email discussion [3] and the Chair notes from the previous RAN2 #113bis-e meeting [4].
Observation 1. Complete determination of the call-flow and the procedure for SN initiated Inter-SN CPC preparation phase is pending on RAN2 progress, where the steps of the procedure and the call-flow are being discussed [3], [4].      
We describe below the steps of the procedure as well as discuss some proposals for RAN3 discussion. Some of these descriptions and proposals may need revision based on the outcome of RAN2 discussions.
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. 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.
The observation below collects the information source SN provides in the RAN2 container CG-Config of the SN Change Required message.
Observation 2. Source SN includes the following in CG-Config in SN Change Required message to the MN:
· For each target SN, candidate target PSCells in the candidate cell info list in CG-Config for target SN to consider configuring; 
· FFS whether for each target SN, in CG-Config, CPC execution conditions for the candidate target PSCells is provided;
· Source SCG configuration; 
· Source radio bearer configuration for SN terminated bearers.
The following proposal indicates the information that source SN also includes in SN Change Required.
Proposal 1. Source SN includes the following in SN Change Required message to the MN:
· List of target SNs (target SN IDs);
· RBs for target SN to consider configuring;
· CPC indicator indicating to the MN that a CPC procedure is being initiated.
Steps 4a, 4b: MN initiates the SN Addition procedure with the set of target SNs indicated in SN Change Required. 
Observation 3. In SN Addition Request to a target SN, MN includes the following in the RAN2 container CG-ConfigInfo:
· MN includes the following information from SN Change Required (without altering the information):
· Candidate target PSCells in the candidate cell info list for target SN to consider configuring;
· Source SCG configuration;
· Source radio bearer configuration for SN-terminated bearers.
[bookmark: _Hlk54206106]Proposal 2. In SN Addition Request to a target SN, MN includes the following:
· Set of RBs for target SN to set up and the SCG resources required;
· CPC indicator indicating to the target SN that a CPC procedure is being initiated.
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 CPA configuration.
Each target SN determines the set of prepared PSCells to be included in the CPC configuration. 
We assume in what follows that multiple PSCells can be prepared by a target SN in the CPC procedure. This is a Working Assumption from the previous RAN3 #111-e meeting [1].Agreement:
WA: In case of SN initiated inter-SN CPC, prepare multiple PSCells in one target SN by one SN Change procedure is the baseline.


Observation 4. In SN Addition Request Acknowledge, a target SN includes the following CPC configuration information in the RAN2 container(s) CG-Config for the multiple prepared PSCells: 
· For each prepared PSCell:
· SCG configuration;
· Radio bearer configuration of SN terminated RBs.
Proposal 3. In SN Addition Request Acknowledge, for all prepared PSCells, a target SN indicates a common set of E-RABs (PDU sessions) it can and cannot admit among the E-RABs (PDU sessions) requested by the MN.
[bookmark: _Hlk54042636]Step 6: MN forms the final CPC configuration to be provided to the UE.
[bookmark: _Hlk54042792][bookmark: _Hlk54042767]Observation 5. MN uses the prepared PSCell IDs included in SN Addition Request Acknowledge to add the CPC execution condition for each prepared PSCell in the CPC configuration.
MN may need to modify the MN-terminated RB configuration 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]Observation 6. 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]Observation 7.  MN forms the final CPC configuration which consists of the following, and transmits it to the UE:
· Set of prepared PSCells;
· For each prepared 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. 
Step 7: UE responds with RRCReconfigurationComplete to MN after it validates the provided CPC configuration.
[bookmark: _Hlk61481005]Step 8: Each target SN provides data forwarding addresses to MN in SN Addition Request Acknowledge. 
Proposal 4. In SN Addition Request Acknowledge, target SN includes the data forwarding addresses for MN and for source SN.
Proposal 5. MN forwards the data forwarding addresses provided by a target SN in SN Addition Request Acknowledge to source SN. FFS the message used for this purpose.
Steps 9a, 9b, 10a, 10b: Source SN and MN perform Early Data Forwarding. It has been agreed in the previous RAN3 #111-e meeting that Early Data Forwarding is supported for CPAC. Figure 1 shows data forwarding from source SN to target SNs only.Agreement:
Early data forwarding in CPAC is supported.


Proposal 6. If Early Data Forwarding applies, MN (source SN) transmits Early Status Transfer message to target SN.
Proposal 7. If Early Data Forwarding applies, MN (source SN) performs Early Data Forwarding using the data forwarding addresses provided by target SNs and MN.



[bookmark: _Ref61486809]Figure 1: SN initiated Inter-SN CPC preparation and Early Data Forwarding
SN initiated Inter-SN CPC execution phase
Figure 2 shows the call-flow of the SN initiated Inter-SN CPC execution phase.


[bookmark: _Ref71127401]Figure 2: SN initiated Inter-SN CPC execution
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]Observation 8. 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 9. 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.
[bookmark: _Hlk61472531][bookmark: _Hlk61389788]Step 3: MN uses the target PSCell identifier in the RRCReconfigurationComplete to forward the embedded SN Reconfiguration Complete message to the target SN upon receiving RRCReconfigurationComplete from the UE.
[bookmark: _Hlk61481111]Proposal 8. MN uses the target PSCell identifier in the RRCReconfigurationComplete to forward the embedded SN Reconfiguration Complete message to the target SN upon receiving RRCReconfigurationComplete from UE.
Step 4: UE performs RACH to access the target PSCell.
Details regarding Late Data Forwarding are FFS and depend on RAN2 progress as has been agreed in RAN2 #110-e [5] meeting.Agreement:
WA: in case of both MN and SN initiated inter-SN CPC, to support late data forwarding, it is needed to inform the source SN about the successful CPC execution and UE accesses to the target SN, details FFS. RAN3 waits for RAN2 progress before discussing further details.


Conclusions
Based on the above discussions, we recommend that RAN3 discuss the following proposals:

SN initiated Inter-SN CPC preparation phase and Early Data Forwarding
Proposal 1. Source SN includes the following in SN Change Required message to the MN:
· List of target SNs (target SN IDs);
· RBs for target SN to consider configuring;
· CPC indicator indicating to the MN that a CPC procedure is being initiated.
Proposal 2. In SN Addition Request to a target SN, MN includes the following:
· Set of RBs for target SN to set up and the SCG resources required;
· CPC indicator indicating to the target SN that a CPC procedure is being initiated.
Proposal 3. In SN Addition Request Acknowledge, for all prepared PSCells, a target SN indicates a common set of E-RABs (PDU sessions) it can and cannot admit among the E-RABs (PDU sessions) requested by the MN.
Proposal 4. In SN Addition Request Acknowledge, target SN includes the data forwarding addresses for MN and for source SN.
Proposal 5. MN forwards the data forwarding addresses provided by a target SN in SN Addition Request Acknowledge to source SN. FFS the message used for this purpose.
Proposal 6. If Early Data Forwarding applies, MN (source SN) transmits Early Status Transfer message to target SN.
Proposal 7. If Early Data Forwarding applies, MN (source SN) performs Early Data Forwarding using the data forwarding addresses provided by target SNs and MN.
SN initiated Inter-SN CPC execution phase
Proposal 8. MN uses the target PSCell identifier in the RRCReconfigurationComplete to forward the embedded SN Reconfiguration Complete message to the target SN upon receiving RRCReconfigurationComplete from UE.
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