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1 Introduction 
In Rel-16, the topic of Conditional PSCell addition/change was considered as part of the NR Mobility Enhancements WI, and progress was made with a number of agreements reached on various proposals. In Rel-17, this topic is part of the Rel-17 WI on Further MR-DC enhancements [1], and the objective is to finish work on issues and scenarios that have been left-over from Rel-16 because of time limitations. The objective from the WI document [1] is as follows:
2. Support of conditional PSCell change/addition [RAN2, RAN3, RAN4]
o support scenarios which are not addressed in Rel-16 NR mobility WI

In Rel-16, work on the Intra-SN conditional PSCell change without MN involvement procedure was completed.
In Rel-17, the goal is to complete remaining work on the following procedures:
· Conditional PSCell addition (CPA)
· Conditional PSCell change (CPC) (MN-initiated or SN-initiated)
· Intra-SN CPC with MN involvement (MN-initiated or SN-initiated).
In this document, we describe the call-flows of the above procedures and discuss some associated issues and proposals.
2 [bookmark: _Ref535308766][bookmark: _Ref535492080]Conditional PSCell addition (CPA)  
Figure 1 shows the call-flow of the CPA procedure. We describe below the steps of the procedure as well as discuss a few proposals related to the call-flow for RAN2 discussion.
Steps 1, 2: Based on RRC measurement report received from the UE, MN decides to initiate a CPA procedure.
Steps 3, 4: MN initiates the SN Addition procedure with a set of target SNs. MN provides measurement results to the set of target SNs. Each target SN indicates in the SN Addition Request Acknowledge message the set of prepared candidate target PSCells and data forwarding addresses for data bearers whose termination point will be moved from MN to SN.
Step 5: MN transmits an RRCReconfiguration message to the UE, which contains the following:
· Set of candidate target PSCells;
· Execution condition to be met for UE to access a target PSCell; 
· Configuration (MCG and SCG) including radio bearer configuration to be used after UE accesses a target PSCell.    


[bookmark: _Ref47390173]Figure 1: Conditional PSCell addition
[bookmark: _Hlk47423101][bookmark: _Hlk47300720]MN determines the execution conditions to be met for each candidate target PSCell and transmits them in the RRCReconfiguration message to the UE.
It was agreed in Rel-16 RAN2 #107-bis [2], that for CPA, A4/B1 execution condition should be supported.
Step 6: UE checks that the configuration provided by the network in Step 5 is a valid configuration. UE transmits an RRCReconfigurationComplete to the network if the provided configuration is valid.
After receiving the RRCReconfiguration message, UE starts evaluating whether the CPA execution conditions are met for candidate target PSCells.
Steps 7, 8: Upon determining that the CPA execution condition is met for a target PSCell, UE may stop evaluating CPA execution conditions for other candidate target PSCells.
UE transmits RRCReconfigurationComplete message to the MN including the selected target PSCell, i.e., the target PSCell for which the CPA execution condition is met. In Figure 1, the selected target PSCell is indicated by T-PSCell1 and the target SN to which T-PSCell1 belongs is T-SN1.
Proposal 1. The target PSCell ID is included in the RRCReconfigurationComplete message transmitted by UE to MN after UE determines that CPA execution condition is met for a target PSCell. 
Proposal 2. RRCReconfigurationComplete contains the response message for the target SN. The response message indicates that UE has successfully applied the configuration associated with the target PSCell. 
Observation 1. The target PSCell ID information included in RRCReconfigurationComplete enables MN to forward SN Reconfiguration Complete, which contains the response message, towards the target SN.
Step 9: The SN Reconfiguration Complete contains the response message from the UE for the target SN.
Step 10, 11: MN transmits SN Status Transfer to target SN for data bearers whose termination point is moved from MN to target SN, and starts data forwarding for such bearers using data forwarding addresses provided in Steps 3a and 3b.
Step 12: UE performs RACH on target PSCell. This step can take place in parallel with Steps 8-11.
Step 13: The network performs the Path Update procedure including path switch for data bearers whose termination point is moved from MN to target SN. 
3 SN-initiated Inter-SN Conditional PSCell change (CPC)
Figure 2 shows the call-flow of the SN-initiated CPC procedure. We describe below the steps of the procedure as well as discuss a few proposals related to the call-flow for RAN2 discussion. The call-flow for the MN-initiated CPC procedure is similar.
Steps 1, 2: Based on RRC measurement report received from the UE, SN decides to initiate the CPC procedure.
Step 3: In the SN Change Required message, SN indicates to the MN the set of target SNs for which CPC preparation procedure is to be initiated and also provides measurement results to the MN.
Observation 2. It was agreed in Rel-16 RAN2 #108 [3] that in the SN-initiated procedure, SN decides on the execution conditions for the CPC procedure. 
Proposal 3. In the SN Change Required message to MN, source SN indicates the set of candidate target PSCells and the CPC execution condition to be met for each candidate target PSCell.  
Steps 4, 5: MN initiates the SN Addition procedure with the set of candidate target SNs. MN includes the measurement results received from the source SN in SN Addition Request to each target SN. 
In the SN Addition Request Acknowledge messages, each target SN indicates the set of candidate target PSCells and data forwarding addresses for data bearers to be set up that terminate in the target SN. Data forwarding addresses for indirect data forwarding (via the MN) as well as for direct data forwarding are provided.
Step 6: RRCReconfiguration message to the UE contains the following:
· Set of candidate target PSCells;
· Execution condition to be met for UE to access a target PSCell;
· Configuration (MCG and SCG) including radio bearer configuration to be used after UE accesses a target PSCell.    
It was agreed in Rel-16 RAN2 #107-bis [2], that for CPC, A3/A5 execution condition should be supported.
MN transmits the set of candidate target PSCells as provided by the target SNs in the RRCReconfiguration message. 
MN transmits the CPC execution condition to be met for each candidate target PSCell, as provided by source SN, in the RRCReconfiguration message.
Step 7: UE transmits an RRCReconfigurationComplete to the network if the provided configuration in RRCReconfiguration is valid.
After receiving the RRCReconfiguration message, UE begins evaluating whether the CPC execution conditions are met for candidate target PSCells.
Steps 8, 9: Upon determining that the CPC execution condition is met for a target PSCell, UE may stop evaluating CPC execution conditions for other candidate target PSCells.
UE transmits RRCReconfigurationComplete message to the MN including the selected target PSCell, i.e., the target PSCell for which the CPC execution condition is met. In Figure 2, the selected target PSCell is indicated by T-PSCell1 and the target SN to which T-PSCell1 belongs is T-SN1.
Proposal 4. The target PSCell ID is included in the RRCReconfigurationComplete message transmitted by UE to MN after UE determines that CPC execution condition is met for a target PSCell. 
Proposal 5. RRCReconfigurationComplete contains the response message for the target SN. The response message indicates that UE has successfully applied the configuration associated with the target PSCell. 
Observation 3. The target PSCell ID information included in RRCReconfigurationComplete enables MN to forward SN Reconfiguration Complete, which contains the response message, towards the target SN.
Steps 10, 11: In SN Change Confirm, MN includes the data forwarding addresses provided by target SN (T-SN1) and its own address for indirect data forwarding. Source SN releases resources for the UE upon receiving SN Change Confirm. The SN Reconfiguration Complete contains the response message from the UE for the target SN.  
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Steps 12, 13: Source SN and MN transmit SN Status Transfer to target SN for data bearers whose termination point is at target SN, and start data forwarding for such bearers using data forwarding addresses provided in Steps 5a, 5b, and 10. Steps 12a and 13a show indirect data forwarding and Steps 12b and 13b show direct data forwarding.
Step 14: UE performs RACH on target PSCell. This step can take place in parallel with Steps 9-13.
Step 15: The network performs the Path Update procedure including path switch for data bearers whose termination point is moved from MN or source SN to target SN.
Step 16: MN indicates to source SN the release of UE context at the source SN.   
4 SN-initiated Intra-SN CPC with MN involvement
Figure 3 shows an example call-flow of the SN-initiated Intra-SN CPC procedure with MN involvement. The procedure involves use of the SN Modification procedure. We describe below the steps of the procedure as well as discuss a few proposals for RAN2 discussion. The call-flow for the MN-initiated case is similar.  
         


[bookmark: _Ref47438051]Figure 3: Example call-flow of the SN-initiated Intra-SN CPC with MN involvement
Steps 1, 2: Upon receiving the RRC measurement report from the UE, SN decides to initiate the intra-SN CPC procedure.
Step 3: SN sends the SN Modification Required message including RRC reconfiguration message which contains the CPC configuration. 
Proposal 6. In the SN Modification Required message to MN, SN indicates the set of candidate target PSCells and the CPC execution condition to be met for each candidate target PSCell.  
Steps 4, 5: Depending on the information included in the SN Modification Required message, MN initiates the SN Modification procedure by sending the SN Modification Request message which may include information such as its own address for data forwarding purposes, and information for measurement gap coordination with the SN.
Step 6: RRCReconfiguration message to the UE contains the following:
· Set of candidate target PSCells;
· Execution condition to be met for UE to access a target PSCell;
· Configuration (MCG and SCG) including radio bearer configuration to be used after UE accesses a target PSCell.    
It was agreed in Rel-16 RAN2 #107-bis [2], that for CPC, A3/A5 execution condition should be supported.
MN transmits the set of candidate target PSCells and the CPC execution condition to be met for each candidate target PSCell, as provided by SN, in the RRCReconfiguration message.
Step 7: UE transmits an RRCReconfigurationComplete to the network if the provided configuration in RRCReconfiguration is valid.
After receiving the RRCReconfiguration message, UE begins evaluating whether the CPC execution conditions are met for candidate target PSCells.
Steps 8, 9: Upon determining that the CPC execution condition is met for a target PSCell, UE may stop evaluating CPC execution conditions for other candidate target PSCells.
UE sends an RRCReconfigurationComplete message to the MN including a response message for the SN.
Step 10: In the SN Modification Confirm message, MN includes the SN RRC reconfiguration complete message provided by the UE as a response message to the SN indicating that the configuration was successfully applied by the UE.
Steps 11, 12: SN Status Transfer and data forwarding takes place between the MN and SN. Figure 3 shows the case of data bearers whose termination point is moved from SN to MN.
Step 13: If instructed, UE performs RACH on target PSCell. This step can take place in parallel with Steps 9-12. Otherwise, UE may perform UL transmission after having applied the new configuration. 
Step 14: The network performs the Path Update procedure including path switch for data bearers whose termination point is moved.    
Conclusions
Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals:

Proposals and observations for CPA procedure:
Proposal 1. The target PSCell ID is included in the RRCReconfigurationComplete message transmitted by UE to MN after UE determines that CPA execution condition is met for a target PSCell. 
Proposal 2. RRCReconfigurationComplete contains the response message for the target SN. The response message indicates that UE has successfully applied the configuration associated with the target PSCell. 
Observation 1. The target PSCell ID information included in RRCReconfigurationComplete enables MN to forward SN Reconfiguration Complete, which contains the response message, towards the target SN.
Proposals and observations for SN-initiated Inter-SN CPC procedure:
Observation 2. It was agreed in Rel-16 RAN2 #108 [3] that in the SN-initiated procedure, SN decides on the execution conditions for the CPC procedure. 
Proposal 3. In the SN Change Required message to MN, source SN indicates the set of candidate target PSCells and the CPC execution condition to be met for each candidate target PSCell.  
Proposal 4. The target PSCell ID is included in the RRCReconfigurationComplete message transmitted by UE to MN after UE determines that CPC execution condition is met for a target PSCell. 
Proposal 5. RRCReconfigurationComplete contains the response message for the target SN. The response message indicates that UE has successfully applied the configuration associated with the target PSCell. 
Observation 3. The target PSCell ID information included in RRCReconfigurationComplete enables MN to forward SN Reconfiguration Complete, which contains the response message, towards the target SN.
Proposals and observations for SN-initiated Intra-SN CPC with MN involvement:
Proposal 6. In the SN Modification Required message to MN, SN indicates the set of candidate target PSCells and the CPC execution condition to be met for each candidate target PSCell.
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