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1 Introduction 
In the previous RAN2 meeting (RAN2 #114-e) [1], good progress was made in the procedure for preparation of SN initiated Inter-SN CPC. A post-meeting email discussion [2], [Post114-e][233][eDCCA], discusses some of the issues on UE handling during SN initiated Inter-SN CPC preparation. The agreements from the previous RAN2 meeting (RAN2 #114-e) [1] on SN initiated Inter-SN CPC are as follows.
Agreements:
· For SN-initiated CPC, RAN2 confirms the source SN configuration may be updated (by source SN) when UE uses per FR measurement gap and is to be configured with CPC.
· The source SN may provide the execution conditions (and/or SN measurement configuration) to the MN upon obtaining the information which cells have been ultimately prepared by the target SN.
· Target SN chooses candidate target PSCell for CPC from the list of cells and/or measurements provided by the source SN/MN.
Working assumption (to clarify agreements 1-3 above):
· Upon SN initiated CPC configuration, S-SN indicates the CPC candidates to MN and for each an execution condition.
· S-SN can provide also measurements to MN/T-SN and this may include cells that are not CPC candidates.
· T-SN can either accept or reject the CPC candidates suggested by S-SN (as in 1) i.e. it cannot come up with any alternative candidates.
· S-SN is informed about which candidates were accepted/ rejected by T-SN.
· S-SN can subsequently update the (measurement) configuration. FFS for execution conditions.
· [bookmark: _Hlk78189818]S-SN can perform this update after the CPC configuration. FFS whether to support updating during the CPC configuration (i.e., solution 2). FFS whether nested procedure is supported.

     
In this contribution paper, we address the FFS items from the above agreements. We also discuss some proposals on CPAC execution.



  
2 SN initiated Inter-SN CPC preparation
In this section, we discuss the following FFS items from the agreements on SN initiated Inter-SN CPC preparation from the previous RAN2 meeting (RAN2 #114-e).Working assumption:
· S-SN can subsequently update the (measurement) configuration. FFS for execution conditions.
· S-SN can perform this update after the CPC configuration. FFS whether to support updating during the CPC configuration (i.e., solution 2). FFS whether nested procedure is supported.

  
It was agreed that source SN measurement configuration is updated based on the PSCells accepted by the target SNs, for the case when UE uses per FR measurement gaps. According to the Working Assumption above, there are two solution options to consider.
Option 1: The updated source SN measurement configuration is provided to the UE in a separate RRC reconfiguration message after the CPC configuration.
Option 2: The updated source SN measurement configuration is included in the RRC reconfiguration message containing the CPC configuration that is provided to the UE by the MN. 
We discuss below the call-flows and the advantages and disadvantages of the two options.   
Option 1: Source SN measurement configuration is updated after the CPC configuration.
[bookmark: _Hlk78375228]Observation 1. The advantages with this option are:
· There is less delay impact on the overall CPC preparation procedure.
· Failure of source SN measurement configuration update procedure does not impact the CPC configuration procedure since the update takes place after CPC configuration.
An issue with this option is the following potential UE impact.
[bookmark: _Hlk78375261]Observation 2. During the time between when UE receives the CPC configuration and when UE receives the updated source SN measurement configuration, there may be UE performance impact due to the presence of unnecessary measurement gaps. 
Upon receiving the RRC reconfiguration containing the CPC configuration, UE should only perform measurements and monitor execution conditions as per the measIDs in the CPC configuration. Thus, UE does not perform measurements on measIDs of the source SN measurement configuration that are not in the CPC configuration. 
Observation 2 holds even if UE ignores measIDs that do not correspond to the accepted PSCells, i.e., UE only performs measurements as per the measIDs in the CPC configuration. This is because UE is not scheduled to transmit or receive in measurement gaps corresponding to candidate PSCells that are not accepted and which may remain in the source SN measurement configuration.
Figure 1 provides the call-flow for this option and the following are the related proposals and observations.
Observation 3. Upon receiving SN Addition Request Acknowledge from the target SNs, MN forms the RRC reconfiguration message including the CPC configuration taking into account the accepted PSCells. MN transmits the RRC reconfiguration message to the UE.
Proposal 1. UE only performs measurements and monitoring of execution conditions as per the measIDs in CPC configuration.
Observation 4. UE does not perform measurements on measIDs of the source SN configuration that are not in the CPC configuration. 
Proposal 2. After MN transmits the CPC configuration to the UE, MN forwards the PSCells accepted by the target SNs to the source SN.


[bookmark: _Ref78322535]Figure 1: Option 1: Source SN measurement configuration is updated after the CPC configuration
Proposal 3. Source SN updates its measurement configuration based on the accepted PSCells provided by MN and transmits an RRC reconfiguration to the UE via the MN including the updated configuration.
[bookmark: _Hlk78325636]Option 2: Source SN measurement configuration is updated during the CPC configuration.
There seems to be two issues with this option:
· There may be increased delay in the overall CPC preparation procedure.
· If there is a failure during the network-side source SN measurement configuration update, then this failure results in a failure of CPC preparation.


[bookmark: _Ref78325726]Figure 2: Option 2: Source SN measurement configuration is updated during the CPC configuration
We have a couple of observations related to these issues.
Observation 5. Even though there may be increased delay in CPC preparation in this option, the following points may be noted:
· Providing the CPC configuration to the UE is not urgent, so that the increased delay may not be a problem.
· The delay impact may not be significant in the collocated MN-SN deployment case.
Observation 6. It may be possible for network to handle any failure during the source SN measurement configuration update appropriately so that the likelihood of failure of CPC preparation is small. 
Observation 7. The advantage of this option is that there is no UE performance impact because of unnecessary measurement gaps as in Option 1. 
[bookmark: _Hlk71548382][bookmark: _Hlk71457680]The following are some observations and proposals related to the signaling in this option. Figure 2 shows the call-flow of the procedure.
Observation 8. Upon receiving SN Addition Request Acknowledge from the target SNs, MN forwards the accepted PSCells to the source SN and starts a timer for the response from the source SN.
Proposal 4. Source SN updates its measurement configuration based on the accepted PSCells provided by MN and transmits to the MN:
· Updated source SN measurement configuration;
· Execution conditions for the accepted PSCells.
Proposal 5. MN forms the RRC reconfiguration message including the CPC configuration taking into account the information provided by source SN as described in Proposal 4, and transmits it to the UE.
We prefer Option 2 as indicated in the following observation.
Observation 9. Based on the discussion above, we think solution Option 2 is preferable for the following reasons:
· UE performance is not impacted because of unnecessary configured measurement gaps.
· The increased delay in CPC preparation in this option may not be a problem since providing the CPC configuration to the UE is not urgent.   
It has been agreed in the previous RAN3 #111-e meeting [3] that Early Data Forwarding is supported for CPAC.RAN3 Agreement:
Early data forwarding in CPAC is supported.



SN Change Confirm message is used to provide a confirmation to the source SN of successful preparation in legacy PSCell change and to provide data forwarding addresses to source SN. It can be reused for similar purposes in CPC.
In the RAN2 #113-e post-meeting email discussion [4] the following proposal received good support and we support it too. In legacy PSCell change, upon reception of SN Change Confirm, source SN stops data transmission towards the UE and starts data forwarding towards target SN. However, in CPC, since Early Data Forwarding is supported, upon receiving SN Change Confirm, source SN should not stop data transmission to the UE.
Observation 10. Since Early Data Forwarding is supported in CPC, upon receiving SN Change Confirm, source SN should not stop data transmission to the UE, which is different from legacy PSCell change behavior.  
Proposal 6. SN Change Confirm contains an indication so that upon receiving the message source SN does not stop data transmission towards the UE.
3 CPAC execution
We now discuss some aspects of CPAC execution, leaving late data forwarding and signalling to support it as FFS.
Figure 3 shows a portion of the call-flow for CPA or CPC execution.
Proposal 7. Upon receiving the RRCReconfigurationComplete message from the UE over SRB1 during CPA or CPC execution, using the target PSCell identifier included in the message, MN forwards SN Reconfiguration Complete to the target SN.
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: _Ref71453135][bookmark: _Ref71453127]Figure 3: CPAC execution
[bookmark: _Hlk71548507]Proposal 8. The target PSCell identifier can be the condReconfigID/CondReconfigurationId.  
Upon receiving the RRC reconfiguration complete, MN can map the condReconfigId/CondReconfigurationId to the target PSCell and the target SN corresponding to the target PSCell.
4 Conclusions 
Based on the discussion above, we recommend that RAN2 discuss the following observations and proposals:
SN initiated Inter-SN CPC preparation
Option 1: Source SN measurement configuration is updated after the CPC configuration
Observation 1. The advantages with this option are:
· There is less delay impact on the overall CPC preparation procedure.
· Failure of source SN measurement configuration update procedure does not impact the CPC configuration procedure since the update takes place after CPC configuration.
Observation 2. During the time between when UE receives the CPC configuration and when UE receives the updated source SN measurement configuration, there may be UE performance impact due to the presence of unnecessary measurement gaps.
Observation 3. Upon receiving SN Addition Request Acknowledge from the target SNs, MN forms the RRC reconfiguration message including the CPC configuration taking into account the accepted PSCells. MN transmits the RRC reconfiguration message to the UE.
Proposal 1. UE only performs measurements and monitoring of execution conditions as per the measIDs in CPC configuration.
Observation 4. UE does not perform measurements on measIDs of the source SN configuration that are not in the CPC configuration. 
Proposal 2. After MN transmits the CPC configuration to the UE, MN forwards the PSCells accepted by the target SNs to the source SN.
Proposal 3. Source SN updates its measurement configuration based on the accepted PSCells provided by MN and transmits an RRC reconfiguration to the UE via the MN including the updated configuration.
[bookmark: _Hlk78375700]Option 2: Source SN measurement configuration is updated during the CPC configuration
Observation 5. Even though there may be increased delay in CPC preparation in this option, the following points may be noted:
· Providing the CPC configuration to the UE is not urgent, so that the increased delay may not be a problem.
· The delay impact may not be significant in the collocated MN-SN deployment case.
Observation 6. It may be possible for network to handle any failure during the source SN measurement configuration update appropriately so that the likelihood of failure of CPC preparation is small. 
Observation 7. The advantage of this option is that there is no UE performance impact because of unnecessary measurement gaps as in Option 1.
Observation 8. Upon receiving SN Addition Request Acknowledge from the target SNs, MN forwards the accepted PSCells to the source SN and starts a timer for the response from the source SN.
Proposal 4. Source SN updates its measurement configuration based on the accepted PSCells provided by MN and transmits to the MN:
· Updated source SN measurement configuration;
· Execution conditions for the accepted PSCells.
Proposal 5. MN forms the RRC reconfiguration message including the CPC configuration taking into account the information provided by source SN as described in Proposal 4, and transmits it to the UE.
Preference for Option 2 solution
Observation 9. Based on the discussion above, we think solution Option 2 is preferable for the following reasons:
· UE performance is not impacted because of unnecessary configured measurement gaps.
· The increased delay in CPC preparation in this option may not be a problem since providing the CPC configuration to the UE is not urgent.   
Observation 10. Since Early Data Forwarding is supported in CPC, upon receiving SN Change Confirm, source SN should not stop data transmission to the UE, which is different from legacy PSCell change behavior.  
Proposal 6. SN Change Confirm contains an indication so that upon receiving the message source SN does not stop data transmission towards the UE.
CPAC execution
Proposal 7. Upon receiving the RRCReconfigurationComplete message from the UE over SRB1 during CPA or CPC execution, using the target PSCell identifier included in the message, MN forwards SN Reconfiguration Complete to the target SN.
Proposal 8. The target PSCell identifier can be the condReconfigID/CondReconfigurationId.
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