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1. Introduction
In the last meeting, RAN2 has discussed the CPAC and has some agreements. In this contribution, we will discuss the remaining issues.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Signalling flows for CPA
In the last meeting, RAN2 has the following agreements on CPA

Set 1B: trigger/ condition related
1 For conditional PSCell addition, the MN decides on the conditional PSCell addition execution condition. FFS for PSCell Change.
2 The execution condition for CPAC is defined by a measurement identity which identifies a measurement configuration.
…..

Set 1C: signalling related
16	Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CPAC configuration to UE following Rel-16 signalling.
17  Multiple candidate PSCells can be sent in either one or multiple RRC messages. 
18	As part of the CPAC configuration to be sent to the UE, the RRC container is used to carry candidate PSCell configuration, and the MN is not allowed to alter any content of the configuration from the PSCell. Moreover, in case of SN change, source SN is not allowed to alter any content of the configuration from the target SN. FFS on which RRC format is used (can be considered in stage-3)
19 For conditional PSCell addition, the MN transmits the final RRCReconfiguration/ RRCConnectionReconfiguration message to the UE. FFS how the encapsulation is done exactly (can be considered in Stage-3).


	Agreements
In MN initiated inter-SN CPC and CPA, the MN is not required to indicate the execution condition(s) to other involved entities (e.g. target SN, source SN).
For CPA and MN initiated Inter-SN CPC, the MN generates and transmits the conditional configuration message (i.e. RRCReconfiguration/RRCConnectionReconfiguration message) to the UE.  The RRCReconfiguration provided by the candidate PSCell(s) is encapsulated in the final conditional reconfiguration message to the UE. The MN is not allowed to alter the RRCReconfiguration provided by the candidate PSCell(s).
In R15, when the network adds the SN for the UE, the network performs the UE capability coordination between MN and SN. During this SN addition procedure, the MCG configuration may be changed due to the UE capability coordination. For CPA, we think the MCG configuration also may be changed. Therefore the CPA configuration may include the new MCG configuration for the UE after the execution condition has been satisfied. Also even if the MCG configuration may not be changed in some cases, we think the CPA configuration also can include one MN reconfiguration message, then the MN can know the execution condition has been satisfied via the MN reconfiguration complete message from the UE. 
For the CPA, the MN RRC Reconfiguration message#1 includes the CPA configuration. The CPA configuration includes the MN RRC reconfiguration message #2, SN RRC reconfiguration message #1 and the execution condition.
In the CHO of R16, the RRC reconfiguration messages of candidate cells are carried in the RRC Reconfiguration message of the source cell. The UE sends the RRC Reconfiguration complete message not including the RRC Reconfiguration complete message of candidate cells to the source cell when it receives the conditional configuration. When the execute condition is satisfied, the UE accesses the candidate cell and sends the RRC Reconfiguration message to the candidate cell. 
In the intra-SN CPC without MN involvement of R16, the RRC reconfiguration messages of candidate PSCells are carried in the SN RRC Reconfiguration message. 
· If the SRB3 is not configured, the MN sends the MN RRC Reconfiguration message including the SN RRC Reconfiguration message to the UE. After receiving the MN RRC Reconfiguration message, the UE sends the MN RRC Reconfiguration complete message including the SN RRC reconfiguration complete message to the MN to inform that the UE has successful received the CPC configuration. The MN forwards the SN RRC reconfiguration complete message to the SN. When the execute condition is satisfied, the UE sends the MN ULInformationMRDC message including the SN RRC reconfiguration complete message to the MN to indicate that the execute condition has been satisfied.
· If the SRB3 is configured, the SN sends the SN RRC Reconfiguration message including the RRC Reconfiguration messages of candidate PSCells to the UE. After receiving the SN RRC Reconfiguration message, the UE sends the SN RRC Reconfiguration complete message to the SN to inform that the UE has successful received the CPC configuration. When the execute condition is satisfied, the UE sends the SN RRC reconfiguration complete message to the SN to indicate that the execution condition has been satisfied.
For the CPA, in our understanding, the UE should also inform the network that the UE receives the CPA configuration successfully and should inform the network once the execution condition has been satisfied as well. But there is only one SN RRC Reconfiguration message for each candidate PSCell when the UE receives the conditional configuration. Therefore we think upon reception of MN RRC Reconfiguration message#1 with CPA configuration, the UE shall reply the MN RRC Reconfiguration Complete message #1 not including the SN RRC Reconfiguration complete message to inform MN that the message has been received. Another question is whether the MN need to send one message to SN to indicate that the UE has received the CPA configuration. In our understanding, the SN should be able to trigger the cancellation or modification of candidate PSCells, therefore we think the MN needs to inform the SN that the UE has received the CPA configuration.
According to the above discussion, the MN need to change the MCG configuration when the execution condition has been satisfied and the CPA configuration include the MN RRC configuration message#2. Therefore the UE shall reply the MN RRC reconfiguration complete message #2 including the SN RRC Reconfiguation complete message#1 to the MN. Then the MN forwards the SN RRC Reconfiguration complete message #1 to the SN.
For the CPA
· Upon reception of MN RRC Reconfiguration message#1 with CPA configuration, the UE shall reply the MN RRC Reconfiguration Complete message#1 not including the SN RRC Reconfiguration Complete message to inform MN that the RRC Reconfiguration message has been received. Then the MN indicates the candidate SN(s) that the UE has received the CPA. FFS via inter-node message or RAN3 Xn/X2 message.  
· Upon the execution condition is satisfied, the UE shall send the MN RRC Reconfiguration Complete message#2 including the SN RRC Reconfiguration Complete message#1 to the MN. Then the MN forwards the SN RRC Reconfiguration Complete message#1 to the selected SN.
In the CHO of R16, the candidate RAN sends the handover success message including the requested Target Cell ID to the source RAN after the UE has accessed to the selected target cell. According to the above discussion, the UE will send the MN RRC reconfiguration complete message#2 when the execution condition is satisfied. Then the MN can start the late data forwarding. In our understanding, the MN does not need to know whether the UE has successfully accessed the PSCell same to the legacy SN addition procedure. Therefore the SN does not need send the success message to the MN.
For CPA, the selected SN does not send the success message to the MN after the UE successfully accesses the selected PSCell.
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Figure 1 CPA signaling flows
2.2 Signalling flows for MN initiated inter-SN CPC
For the MN initiated inter-SN CPC, according to the agreements in the last meeting, it is the MN to decide the execution condition and the MN does not need to send the execution condition to the SN. Also the MN generates and transmits the conditional configuration message (i.e. RRCReconfiguration/RRCConnectionReconfiguration message) to the UE. The RRCReconfiguration provided by the candidate PSCell(s) is encapsulated in the final conditional reconfiguration message to the UE. The MN is not allowed to alter the RRCReconfiguration provided by the candidate PSCell(s). 
Like the CPA, the MCG configuration may be changed when the execution condition is satisfied. Therefore we think the MN RRC Reconfiguration message#1 includes the CPC configuration. The CPC configuration includes the MN RRC reconfiguration message #2, SN RRC reconfiguration message #1 and the execution condition.
For MN initiated inter-SN CPC, the MN RRC Reconfiguration message#1 includes the CPC configuration. The CPC configuration includes the MN RRC reconfiguration message #2, SN RRC reconfiguration message #1 and the execution condition.
For the MN initiated inter-SN CPC, in our understanding, the UE should also inform the network that the UE receives the CPC configuration and should inform the network when the execute condition has been satisfied. Same to the above discussion on CPA, we think upon reception of MN RRC Reconfiguration message#1 with CPC configuration, the UE shall reply the MN RRC Reconfiguration Complete message#1 not including the SN RRC Reconfiguration complete message to the MN to inform that the message has been received. And the MN needs to inform the candidate SN that the UE has received the CPC configuration. When the execute condition is satisfied, the UE shall reply the MN RRC reconfiguration message#2 including the SN RRC Reconfiguration Complete message#1 to the MN. Then the MN forwards the SN RRC Reconfiguration Complete message#1 to the selected target SN. After that MN will trigger source SN release procedure.
For the MN initiated inter-SN CPC
· Upon reception of MN RRC Reconfiguration message#1 with CPC configuration, the UE shall reply the MN RRC Reconfiguration Complete message#1 not including the SN RRC Reconfiguration complete message to the MN to inform that the message has been received. Then the MN indicates the candidate SN that the UE has received the CPC. FFS via inter-node message or RAN3 Xn/X2 message.
· Upon the execution condition is satisfied, the UE shall reply the MN RRC Reconfiguration message #2 including the SN RRC Reconfiguration Complete message#1 to the MN. Then the MN forwards the SN RRC Reconfiguration Complete message#1 to the selected target SN.
In the CHO of R16, the candidate RAN sends the handover success message including the requested Target Cell ID to the source RAN after the UE has accessed to the candidate cell. According to the above discussion, the UE will send the MN RRC Reconfiguration message #2 when the execute condition is satisfied. Then the MN can start the late data forwarding and release the source SN. In our understanding, the MN does not need to know whether the UE has successfully accessed the PSCell same to the legacy SN change procedure. Therefore the candidate SN does not need send the success message to the MN.
For the MN initiated inter-SN CPC, the selected target SN does not send the success message to the MN after the UE successfully accesses the selected PSCell.
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Figure 2 MN initiated inter-SN CPC signaling flows

2.3 Signalling flows for SN initiated inter-SN CPC
For the SN initiated inter-SN change in R15& R16 MR-DC, the SN first sends the SN change required message to the MN. Then the MN sends the SN addition request message to the target SN.
In the last meeting, RAN2 has the following agreements.
Agreements
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). 

For the SN initiated inter-SN CPC, according to the above agreements, it is the source SN to decide the execution condition. We think it is the candidate SN to decide the candidate PSCell, same to the legacy SN change procedure. Therefore the source SN may decide different execution condition for different candidate PSCell. We think the candidate need to receive the suggested candidate PSCell IDs from the source SN and decides the candidate PSCell based on that. Otherwise the candidate SN may decide one candidate PSCell but the source SN does not configure the execution condition for this candidate PSCell.
For the SN initiated inter-SN CPC, the source SN sends the suggested PSCell IDs to the candidate SN via the MN. 
According to the agreements in the last meeting, the conditional reconfiguration message of each candidate PSCell should include the execution condition of one candidate PSCell and the RRC Reconfiguration message of this candidate PSCell. We think the MN can use two solutions to get the association of them.
Solution 1: MN performs the association between the execution condition received from the source SN and the RRC configuration of the candidate PSCell received from the candidate SN. 
Solution 2: MN forwards the execution condition received from the source SN to the candidate SN. The candidate SN sends the execution condition and the RRC configuration of the candidate PSCell to the MN.
In solution 1, the candidate SN needs to send the candidate PSCell ID to the MN. In the R15, the MN does not know the PSCell ID. Therefore we think the solution 1 will break the rule of R15. Also in solution 1, the MN needs to save the execution condition of each candidate PSCell after receiving them from the source SN and to lookup the execution condition for each candidate PSCell after receiving the candidate PSCell ID from the candidate SN. We think it increases the complexity of the MN. 
In solution 2, the MN only needs to forward the execution conditions to the candidate SN. When the MN receives the responds from the candidate SN, it does not need to perform the association. It does not increase the complexity of the MN. After deciding the candidate PSCell, the SN only need to send the RRC reconfiguration of this candidate PSCell and the execution condition of this candidate PSCell to the MN. It does not increase the complexity of the SN.   
For the SN initiated inter-SN CPC, the source SN sends the execution condition to the candidate SN via the MN. The candidate SN provides the SN RRC reconfiguration of candidate PSCell and the associated execution condition to the MN.
Like the CPA, the MCG configuration may be changed when the execution condition is satisfied. Therefore we think the conditional reconfiguration message (i.e. MN RRC Reconfiguration message#1) includes the CPC configuration. The CPC configuration includes the MN RRC reconfiguration message #2, SN RRC reconfiguration message #1 and the execution condition.
For SN initiated inter-SN CPC, the MN RRC Reconfiguration message#1 includes the CPC configuration. The CPC configuration includes the MN RRC reconfiguration message #2, SN RRC reconfiguration message #1 and the execution condition.
For the SN initiated inter-SN CPC, in our understanding, the UE should also inform the network when the UE receives the CPC configuration and should inform the network when the execute condition has been satisfied. Same to the above discussion on MN initiated inter-SN CPC, we think upon reception of RRC Reconfiguration message with CPC configuration, the UE shall reply the MN RRC Reconfiguration Complete message #1 not including the SN RRC Reconfiguration complete message to candidate SN, (and without the SN Reconfiguration complete message to source SN if there is no source SN reconfiguration) to the MN to inform that the CPC has been received. The MN needs to inform the candidate SN that the UE has received the CPC configuration. When the execute condition is satisfied, the UE shall reply the MN RRC Reconfiguration Complete message #2 including the SN RRC Reconfiguation complete message #1 to the MN. Then the MN forwards the SN RRC Reconfiguration complete message#1 to the selected target SN. After that MN will trigger source SN release procedure. This can also align with the signalling design for legacy SN initiated SN change.
For the SN initiated inter-SN CPC
· Upon reception of MN RRC Reconfiguration message#1 with CPC configuration, the UE shall reply the MN RRC Reconfiguration Complete message#1 not including the SN RRC Reconfiguration complete message to the MN to inform that the message has been received. Then the MN indicates the candidate SN that the UE has received the CPC. FFS via inter-node message or RAN3 Xn/X2 message.
· Upon the execution condition is satisfied, the UE shall reply the MN RRC Reconfiguration Complete message#2 including the SN RRC Reconfiguation complete message #1 to the MN. Then the MN forwards the SN RRC Reconfiguration complete message #1 to the selected target SN.
In the CHO of R16, the candidate RAN sends the handover success message including the requested Target Cell ID to the source RAN after the UE has accessed to the selected target cell. According to the above discussion, the UE will send the MN RRC Reconfiguration Complete message#2 when the execution condition is satisfied. Then the MN can start the late data forwarding and release the source SN. In our understanding, the MN does not need to know whether the UE has accessed the PSCell successfully or not, same to the legacy SN change procedure. Therefore the candidate SN does not need send the success message to the MN.
For the SN initiated inter-SN CPC, the selected target SN does not send the success message to the MN after the UE successfully accesses the selected PSCell.
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Figure 3 SN initiated inter-SN CPC signaling flows

2.4 Signalling flows for SN initiated intra-SN CPC with MN involvement
For the SN initiated intra-SN PSCell change with MN involvement in R15&R16, the use case may include changing the DU within the SN for the MN terminated SCG/Split bearer, and in such case the MN needs to perform PDCP data recovery, or PSCell change involving UE capability renegotiation. In our understanding, the procedure for this scenario can take SN initiated inter-SN CPC as baseline, with main difference on RAN3 interface message design. Thus, we can first discuss other scenarios and see what needs to be done for SN initiated intra-SN CPC with MN involvement after that. Note that RAN2 has agreed to focus on CPA and inter-SN CPC in last meetings. 
Deprioritize the scenario of SN initiated intra-SN CPC with MN involvement.
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Based on the discussion in this paper, we have the following observations and proposals:
1. For the CPA, the MN RRC Reconfiguration message#1 includes the CPA configuration. The CPA configuration includes the MN RRC reconfiguration message #2, SN RRC reconfiguration message #1 and the execution condition.
1. For the CPA
· Upon reception of MN RRC Reconfiguration message#1 with CPA configuration, the UE shall reply the MN RRC Reconfiguration Complete message#1 not including the SN RRC Reconfiguration Complete message to inform MN that the RRC Reconfiguration message has been received. Then the MN indicates the candidate SN(s) that the UE has received the CPA. FFS via inter-node message or RAN3 Xn/X2 message.  
· Upon the execution condition is satisfied, the UE shall send the MN RRC Reconfiguration Complete message#2 including the SN RRC Reconfiguration Complete message#1 to the MN. Then the MN forwards the SN RRC Reconfiguration Complete message#1 to the selected SN.
For CPA, the selected SN does not send the success message to the MN after the UE successfully accesses the selected PSCell.
For MN initiated inter-SN CPC, the MN RRC Reconfiguration message#1 includes the CPC configuration. The CPC configuration includes the MN RRC reconfiguration message #2, SN RRC reconfiguration message #1 and the execution condition.
For the MN initiated inter-SN CPC
· Upon reception of MN RRC Reconfiguration message#1 with CPC configuration, the UE shall reply the MN RRC Reconfiguration Complete message#1 not including the SN RRC Reconfiguration complete message to the MN to inform that the message has been received. Then the MN indicates the candidate SN that the UE has received the CPC. FFS via inter-node message or RAN3 Xn/X2 message.
· Upon the execution condition is satisfied, the UE shall reply the MN RRC Reconfiguration message #2 including the SN RRC Reconfiguration Complete message#1 to the MN. Then the MN forwards the SN RRC Reconfiguration Complete message#1 to the selected target SN.
For the MN initiated inter-SN CPC, the selected target SN does not send the success message to the MN after the UE successfully accesses the selected PSCell.
For the SN initiated inter-SN CPC, the source SN sends the suggested PSCell IDs to the candidate SN via the MN. 
For the SN initiated inter-SN CPC, the source SN sends the execution condition to the candidate SN via the MN. The candidate SN provides the SN RRC reconfiguration of candidate PSCell and the associated execution condition to the MN.
[bookmark: _GoBack]For SN initiated inter-SN CPC, the MN RRC Reconfiguration message#1 includes the CPC configuration. The CPC configuration includes the MN RRC reconfiguration message #2, SN RRC reconfiguration message #1 and the execution condition.
For the SN initiated inter-SN CPC
· Upon reception of MN RRC Reconfiguration message#1 with CPC configuration, the UE shall reply the MN RRC Reconfiguration Complete message#1 not including the SN RRC Reconfiguration complete message to the MN to inform that the message has been received. Then the MN indicates the candidate SN that the UE has received the CPC. FFS via inter-node message or RAN3 Xn/X2 message.
· Upon the execution condition is satisfied, the UE shall reply the MN RRC Reconfiguration Complete message#2 including the SN RRC Reconfiguation complete message #1 to the MN. Then the MN forwards the SN RRC Reconfiguration complete message #1 to the selected target SN.
For the SN initiated inter-SN CPC, the selected target SN does not send the success message to the MN after the UE successfully accesses the selected PSCell.
Deprioritize the scenario of SN initiated intra-SN CPC with MN involvement.
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