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1 Introduction
RAN2#107bis meeting has reached the following agreements on conditional PSCell addition/change (CPAC) [1]:

Agreements

0. We will prioritize work in SN-initiated PSCell change for conditional PSCell change.

1. 
Maintain Rel-15 principle that only one PScell is active at a time even with conditional PScell addition/change.
2
For conditional PScell addition, the MN decides on the conditional PScell addition execution condition. The condition is defined by a measurement identity, given by a measurement configuration provided by the MN.

3
For conditional PScell change, execution condition may be decided by MN (MN-initiated) or SN (SN-initiated)

4
For conditional PScell change, A3/A5 execution condition should be supported while for conditional PScell addition, A4/B1 like execution condition should be supported.   

5
For conditional SN change, the source SN configuration can be used as the reference in generation of delta signalling for the candidate SNs. 

RAN2#107bis meeting also decided to have an email discussion: “[107bis#52] Open issues Conditional PSCell addition-change” where comprehensive issues are under discussion. In general, we intend to reuse the most CHO mechanism for CPAC. On the other hand, there are also differences between the CHO and PSCell addition/modification.   
In this paper, we focus on the difference between CHO and CPAC, and discuss some procedure and signaling issues which are not fully discussed in the email discussion. 
2 Discussion
2.1 Acknowledgement for CPAC configuration
In conventional SN addition and modification, after received the RRC Reconfiguration message for SN change, the UE responds with RRC Reconfiguration Complete message, since the target SN is deterministic for MN. Upon the reception of the configuration complete message from the UE, MN can notify the target SN to prepare it for activation. However, for CPAC, there are multiple candidate target PSCells. At the time when the UE received the RRC Reconfiguration message, it is uncertain which candidate PSCell will be selected for the SN change. Therefore, the full RRC Reconfiguration Complete message should not be issued at the time the UE received the CPAC configuration message. On the other hand, the UE do need to acknowledge its successful reception of the RRC Reconfiguration message.
In addition, similar to the CHO, the UE should perform the validation on the candidate PSCells upon it received the RRC Reconfiguration message rather than wait till the execution to perform the validation. If the validation is failed, there are three options:
1. The UE reports the candidate cell(s) with invalid configurations and only performs the CPAC evaluation on valid candidates.
2. The UE ignores the cell(s) with invalid configurations, do not report and take any action on the invalid cells including the case no one is valid. The UE only performs the CPAC evaluation on valid candidates.
3. The UE initiates a reestablishment procedure.

RAN2 can discuss and make a decision on how to handle the validation results for CPAC and select one of the options.
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Figure 1. The call flow on CPAC configuration and configuration complete
Figure 1 shows how the RRC Reconfiguration ACK message and RRC Reconfiguration Complete message is used. The UE sends an acknowledgement back to the source cell. Different from the conventional SN addition/modification, this message only acknowledges the UE successfully received the RRC Reconfiguration for conditional SN change. The message can also be used for confirming the UE compliance of the target cell configuration, and rejects the cells which does not passed the validation by the UE. The message does not trigger the MN sending SN reconfiguration complete message to the SN since this UE acknowledgement is only for a pre-configuration of conditional future SN change.  
Proposal 1: Define an RRC Reconfiguration ACK message for the UE to acknowledge the reception and acceptance of RRCReconfiguration.

Proposal 2: The UE performs the validation of the candidate PSCells upon the reception of CPAC reconfiguration message

Proposal 3: RAN2 discusses the resolution on how to handle CPAC if invalid candidate cell(s) are identified, and selects one of the following three options:
1. The UE reports the candidate cell(s) with invalid configurations and only performs the CPAC evaluation on valid candidates.

2. The UE does not react to any invalid cells and only performs the CPAC evaluation on valid candidates.

3. The UE initiates a reestablishment procedure.

Regarding to RRC Reconfiguration Complete message, it should be sent by the UE upon successfully access the target cell, there are two options:

1. The UE sends RRC reconfiguration complete message to the target PSCell as in CHO. This message acknowledges to the target SN that the UE has been configured for the target SN. It triggers the newly added SN sending SN reconfiguration complete message to the MN.
2. The UE sends RRC reconfiguration complete message to the PCell of MN. It triggers the MN sending reconfiguration complete message to the SN with the PSCell the UE newly accessed. 
Since anyway the UE needs to send out the message 3 for completion of random access to the PSCell. It would be more efficient to have message 3 to indicate the RRC reconfiguration completion. In addition, there can be early notification sending from the UE to the MN upon the execution of CPAC. MN already conducted the preparation based on this early notification message. Therefore, the option 1 appears better.
Proposal 4: The RRC reconfiguration complete message is sent to the target PSCell upon the UE successful completion of access to the PSCell.
2.2 Release of the original SN
As agreed in RAN2#107bis, for inter-SN CPAC modification a UE can only connect actively to one SN at one time. Before the UE connected to a new SNx, the original SNo has to be disconnected with the UE. The network can instruct the UE to release the SNo early. The network may also try to make use of SNo as much as possible, as long as its channel condition is good; and let the UE to disconnect with the SNo when the UE starts to access a new SNx. Figure 2 shows an original SNo release procedure with UE determined when to disconnect the SNo. 
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Figure 2. SNo release for conditional SN addition with DC

The normal SNo release steps are shown in Figure 2 after the UE successfully access the new SNx at the step 5 and starts from the step 7: 

7. The UE sends the RRC Reconfiguration Complete message to the new SNx. The UE clear all the configurations of other candidate cells for conditional SN change. 
8. The SNx sends a notification message, SN Configuration Complete, back to the MN. It shows to MN which SN the UE connected to, and as a result, the original SNo has already been disconnected. 
9. Then the MN stop sending data to SNo and sends a message to SNo to let SNo release the UE context. The SNo releases the UE context and send the data buffered at the SNo back to MN

With the conventional SNo release approach, during the period from the UE disconnects SNo (starting access SNx) to MN received SN Reconfiguration Complete message, MN may continue sending data to SNo. With conditional SN change, the UE access may last long in case the UE retry access to different candidates. In these cases, large amount of data may be buffered at the SNo before SNo is notified and sends them back to MN. This can cause increased service delay and increased chance of packet loss.

A possible solution is let the UE notify the MN when it is disconnected from SNo upon CPAC execution to a SNx. This signalling is show as steps 6 & 6.1 in Figure 2. The merit of this approach is that the MN can suspend sending data to SNo as soon as the UE is disconnected from it. SNo sends much small amount of buffered data back to the MN much earlier. 
In addition, the UE sending notification to the MN upon the CPAC execution allows the early data forwarding from MN to the target SN. 
In general, it is beneficial for the MN to early prepare the source SNo and early data forwarding to the target SN. 
Proposal 5: The UE sends notification to the MN upon the CPAC execution to a target SN.
Proposal 6: Upon received the UE CPAC execution notification, the MN sends a UE disconnection notification to the original SNo. 
3 Conclusions
Based on the discussion on the procedure of conditional SN addition/modification, we have the following:
Proposal 1: Define an RRC Reconfiguration ACK message for the UE to acknowledge the reception and acceptance of RRCReconfiguration.

Proposal 2: The UE performs the validation of the candidate PSCells upon the reception of CPAC reconfiguration message

Proposal 3: RAN2 discusses the resolution on how to handle CPAC if invalid candidate cell(s) are identified, and  selects one of the following three options:

1. The UE reports the candidate cell(s) with invalid configurations and only performs the CPAC evaluation on valid candidates.

2. The UE does not react to any invalid cells and only performs the CPAC evaluation on valid candidates.
3. The UE initiates a reestablishment procedure.
Proposal 4: The RRC reconfiguration complete message is sent to the target PSCell upon the UE successful completion of access to the PSCell.

Proposal 5: The UE sends notification to the MN upon the CPAC execution to a target SN.

Proposal 6: Upon received the UE CPAC execution notification, the MN sends a UE disconnection notification to the original SNo. 
4 References
[1]. RAN2-107bis-Chongqing-LTE legacy R16 LTE feMOB NR eMOB_2019-10-18_final, RAN2#107bis-Chongqing 
3GPP


UE
MN
SNx
3. RRC reconfiguration (..encapsulated multiple candidates’ configurations, per candidate execution triggering criteria)
7. SN Reconfiguration Complete
5. Synchronization, Random Access
4. RRC reconfiguration ACK
6. RRC reconfiguration complete
0. MN, source SN, candidate target SN negotiation for CPAC



UE
MN
SNo
UPF
SNx
3. RRC reconfiguration
8. SN Reconfiguration Complete
5. Synchronization, Random Access
4. RRC reconfiguration ACK
7. RRC reconfiguration complete
1. On going DC data with MN and SNo
6. Notify MN: UE CPAC execution starts
9.  UE context release
2. MN, source SN, candidate target SN negotiation for CPAC
6.1.  Notify SNo: stop TX to the UE and return buffered data



