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1 Introduction 
In the earlier RAN2 #113-e meeting, a post-meeting email discussion took place on some issues in SN initiated Inter-SN CPC preparation. Some proposals were developed as an outcome of the email discussion [1] for further discussion in the online meeting of RAN2 #113bis-e. The following agreements were made during the online meeting of RAN2 #113bis-e [2]. Agreements:
· Source SN provides the candidate cells and it sets the execution condition per candidate cell. Signalling details are FFS (e.g. which messages and steps). 
· Blind Inter-SN CPC is not precluded (but we will not optimize it).
· FFS whether it is possible for the target SN to come up with alternative candidate cells other than what suggested by the ‎source SN.
· We aim to conclude on P4 in next meeting.
Proposal 4: RAN2 discuss and determine whether/which of the following are valid/necessary scenarios for the source SN configuration update based on the accepted candidate cells by the target SN before the CPAC configuration is sent to UE ‎
-	gap is not needed according to the response from the target SN 
-	measID related with CPC that are not linked with the selected candidate PSCells.
-	The target SN determines alternative candidate cells other than what suggested by the ‎source SN (subject to previous FFS) ‎


In this contribution paper, we address the FFS items from the above agreements on SN initiated Inter-SN CPC preparation. We also look into other aspects of CPA, MN initiated Inter-SN CPC, and SN initiated Inter-SN CPC preparation and execution, some of which were brought up in the RAN2 #113-e post-meeting email discussion [1].
2 SN initiated Inter-SN CPC preparation
In this section, we address the following items for SN initiated Inter-SN CPC preparation marked as FFS in the last RAN2 #113bis-e meeting [2].Agreements:
· FFS whether it is possible for the target SN to come up with alternative candidate cells other than what suggested by the ‎source SN.
· We aim to conclude on P4 in next meeting.
Proposal 4: RAN2 discuss and determine whether/which of the following are valid/necessary scenarios for the source SN configuration update based on the accepted candidate cells by the target SN before the CPAC configuration is sent to UE ‎
-	gap is not needed according to the response from the target SN 
-	measID related with CPC that are not linked with the selected candidate PSCells.
-     The target SN determines alternative candidate cells other than what suggested by the ‎source SN (subject to previous FFS) ‎


On the question regarding whether it should be possible for a target SN to come up with alternative PSCells other than those suggested by the source SN, we do not think it should be possible. If it is possible then it implies that the target SN prepares alternative PSCells considering other criteria, e.g., load condition, than only UE measurements. It seems to us that the target SN should always consider UE measurements while preparing a PSCell because that makes it more likely that successful PSCell change happens to one of the PSCells UE is configured with. Moreover, it seems that this is not supported in legacy PSCell change.        
Observation 1. Blind configuration of target PSCells by target SN is not preferable because:
· UE measurements should always be considered by the target SN while preparing a PSCell as that makes it more likely that successful PSCell change happens to one of the PSCells UE is configured with in CPC.
· This has never been supported in legacy PSCell change and handover.
Proposal 1. In SN initiated Inter-SN CPC, target SN should only consider the PSCells suggested by source SN for preparation.
On the outstanding question regarding whether source SN configuration needs to be updated based on accepted PSCells by the target SN, we think that in certain scenarios discussed below this is a useful optimization to have though it comes with additional signaling and delay. The part of the source SCG configuration that needs to be updated is the measurement gap configuration. If the source SCG configuration is not updated in such scenarios then the gaps in the measurement configuration that correspond to candidate PSCells that are not prepared by the target SN will impact UE throughput performance. 
[bookmark: _Hlk71330806][bookmark: _Hlk71330829]Observation 2. Updating the source SCG measurement gap configuration in some scenarios based on accepted PSCells by the target SN is a useful optimization to have since the presence of gaps corresponding to unaccepted PSCells adversely impacts UE throughput performance.    
It might be argued that the updated source SCG configuration can be provided to the UE later in a separate RRC reconfiguration message. However, even in that case, MN has to forward the accepted PSCells to the source SN. Therefore, in terms of signaling and delay, there does not seem to be much gain with this approach.
Observation 3. There does not seem to be much gain in terms of signaling and delay if the updated source SCG configuration is provided to the UE later in a separate RRC reconfiguration compared to the procedure where it is provided in the CPC configuration. 
We now discuss the scenarios where source SCG measurement gap configuration should be updated based on accepted PSCells by the target SN. 
There are two cases to consider: (1) when per UE measurement gap is configured for the UE, (2) when per FR measurement gap is configured for the UE. UE indicates through its capabilities whether it supports separate measurement gap configurations for FR1 and FR2, i.e., per FR measurement gaps, and the network can configure the UE accordingly. 
Scenarios where source SCG measurement gap configuration should be updated and then included in CPC
When per FR gap is configured for the UE in case of EN-DC and NGEN-DC, MN decides the gap configuration for FR1 while SN decides the gap configuration for FR2. Thus, MN should forward the accepted PSCells from target SN to the source SN in a message. Upon receiving the message, source SN updates and provides the SCG measurement configuration including FR2 gap configuration to the MN. A call-flow of the procedure in this scenario is shown in Figure 1. 
Proposal 2. Source SCG measurement gap configuration can be updated during CPC configuration when per FR gap in configured for the UE, in case of EN-DC and NGEN-DC.
Proposal 3. Upon receiving the accepted PSCells from a target SN forwarded by MN, source SN can update and provide the following to the MN for MN to include in CPC configuration transmitted to the UE:
· Source SCG measurement configuration including FR2 gap configuration;
· Execution conditions for the accepted PSCells.
SN Modification procedure can be used for the signalling as Figure 1 shows. 
MN combines the FR1 gap configuration which it determines, with the FR2 gap configuration provided by the source SN to determine the gap configuration to be provided to the UE in CPC configuration.
[bookmark: _Hlk71548258]Observation 4. MN combines the FR1 gap configuration, which it determines, with the FR2 gap configuration provided by source SN to determine the gap configuration to be provided to the UE in CPC configuration.
Proposal 4. Upon receiving the updated source SCG configuration from source SN, MN includes in CPC configuration to be provided to the UE:
· measIDs and execution conditions for accepted PSCells;
· Measurement gap configuration as discussed in Observation 4;
· Target SCG configurations of accepted PSCells as provided by target SN;
· Target MCG configurations associated with accepted PSCells.
We now discuss some proposals related to Early Data Forwarding. 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.
Observation 5. SN Change Confirm message can be used in CPC to provide data forwarding addresses to source SN as in legacy PSCell change.      
Proposal 5. MN forwards in SN Change Confirm message to the source SN the data forwarding addresses provided by a target SN in SN Addition Request Acknowledge, for direct data forwarding.
[bookmark: _Hlk71545645]In the RAN2 #113-e post-meeting email discussion [1] 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.
[bookmark: _Hlk71548299]Observation 6. 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.  
[bookmark: _Hlk71457617]Proposal 6. SN Change Confirm contains an indication so that upon receiving the message source SN does not stop data transmission to the UE.   
The behaviour described in Proposal 6 is different from legacy PSCell change. In case of CPC, after receiving the data forwarding addresses in SN Change Confirm, source SN may start Early Data Forwarding for DRBs for which it applies. It is up to implementation when source SN starts Early Data Forwarding. During the CPC procedure execution phase, a message from MN to the source SN will trigger source SN to stop data transmission to the UE. Discussion on this issue is FFS.  
[bookmark: _Hlk71413345]Observation 7. If Early Data Forwarding applies, after receiving SN Change Confirm, source SN may transmit Early Status Transfer message to target SN and perform Early Data Forwarding using the direct and indirect data forwarding addresses provided by target SN and MN, respectively.



[bookmark: _Ref71391753]Figure 1: Call-flow when source SCG measurement configuration is updated during CPC preparation

Scenarios where source SCG measurement gap configuration is not updated during CPC preparation
When per FR gap is configured for the UE in case of NR-DC, or when per UE gap is configured for the UE, MN decides the gap configuration. Thus, MN does not need to forward the accepted PSCells from a target SN to the source SN. After receiving the accepted PSCells from a target SN, MN determines and provides the gap configuration in message containing CPC configuration to the UE. MN only includes measIDs corresponding to the accepted PSCells in the message containing the CPC configuration. A call-flow of the procedure is shown in Figure 2.
[bookmark: _Hlk71457680]Proposal 7. In the following scenarios, source SCG measurement gap configuration is not required to be updated during CPC preparation and MN does not forward the accepted PSCells received from a target SN to the source SN.
(1) Per UE gap is configured for the UE.
(2) In NR-DC, when per FR gap is configured for the UE.
Proposal 8. Source SN includes execution conditions for candidate PSCells in SN Change Required.
Proposal 9. Upon receiving the accepted PSCells from a target SN, MN determines the measurement gap configuration for the UE and includes in CPC configuration provided to the UE:
· measIDs and execution conditions for accepted PSCells;
· Measurement gap configuration;
· Target SCG configurations of accepted PSCells as provided by target SN;
· Target MCG configurations associated with accepted PSCells.
Regarding Early Data Forwarding, the discussion, observations, and proposals for the scenarios where source SCG measurement gap configuration is updated also hold for scenarios where source SCG measurement gap configuration is not updated during CPC preparation.
[bookmark: _Hlk71548382]Observation 8. The observations and proposals on Early Data Forwarding for scenarios where source SCG measurement gap configuration is updated – i.e., Observations 5, 6, and 7, and Proposals 5 and 6 – also hold for scenarios where source SCG measurement gap configuration is not updated during CPC preparation.
3 CPA and MN initiated Inter-SN CPC preparation 
Regarding whether it is possible for a target SN to come up with alternative PSCells other than those suggested by MN, we have a similar proposal as for SN initiated Inter-SN CPC preparation, and for similar reasons.
[bookmark: _Hlk71457762]Proposal 10. In CPA and MN initiated Inter-SN CPC preparation, target SN should only consider the PSCells suggested by MN for preparation.
We also have a proposal similar to Proposal 4 for SN initiated Inter-SN CPC preparation. 
[bookmark: _Hlk71457775]Proposal 11. Upon receiving the accepted PSCells from a target SN, MN generates the CPA or CPC configuration to be provided to the UE. The CPA or CPC configuration includes:
· measIDs and execution conditions for accepted PSCells;
· Measurement gap configuration;
· Target SCG configurations of accepted PSCells as provided by target SN;
· Target MCG configurations associated with accepted PSCells.
The call-flows for CPA and MN initiated Inter-SN CPC preparation are shown in Figure 3, Figure 4.
For CPA Early Data Forwarding, we have the following observation and proposal.
[bookmark: _Hlk71457791]Proposal 12. In SN Addition Request Acknowledge, a target SN includes the data forwarding addresses for MN terminated bearers whose termination point will be moved to the target SN.
Observation 9. If Early Data Forwarding applies, after receiving SN Addition Request Acknowledge, MN may transmit Early Status Transfer message to target SN and perform Early Data Forwarding.
For MN initiated Inter-SN CPC Early Data Forwarding, we have the following observation and proposal.
[bookmark: _Hlk71457808]Proposal 13. MN forwards in Xn-U Address Indication message to the source SN the data forwarding addresses provided by a target SN in SN Addition Request Acknowledge, for direct data forwarding.
Observation 10. If Early Data Forwarding applies, after receiving Xn-U Address Indication, source SN may transmit Early Status Transfer message to target SN and perform Early Data Forwarding using the direct and indirect data forwarding addresses provided by target SN and MN, respectively.



[bookmark: _Ref71392496]Figure 2: Call-flow when source SCG measurement configuration is not updated during CPC preparation


[bookmark: _Ref71417189]Figure 3: CPA preparation



[bookmark: _Ref71417205]Figure 4: MN initiated Inter-SN CPC preparation
4 CPAC execution
We now discuss some aspects of CPAC execution, leaving late data forwarding and signalling to support it as FFS.
Figure 5 shows a portion of the call-flow for CPA or CPC execution leaving out late data forwarding aspects.


[bookmark: _Ref71453135][bookmark: _Ref71453127]Figure 5: CPAC execution
[bookmark: _Hlk71548507]Proposal 14. 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.   
5 Conclusions 
Based on the discussion above, we recommend that RAN2 discuss the following observations and proposals:
SN initiated Inter-SN CPC preparation
 Observation 1. Blind configuration of target PSCells by target SN is not preferable because:
· UE measurements should always be considered by the target SN while preparing a PSCell as that makes it more likely that successful PSCell change happens to one of the PSCells UE is configured with in CPC.
· This has never been supported in legacy PSCell change and handover.
Proposal 1. In SN initiated Inter-SN CPC, target SN should only consider the PSCells suggested by source SN for preparation.
Observation 2. Updating the source SCG measurement gap configuration in some scenarios based on accepted PSCells by the target SN is a useful optimization to have since the presence of gaps corresponding to unaccepted PSCells adversely impacts UE throughput performance.    
Observation 3. There does not seem to be much gain in terms of signaling and delay if the updated source SCG configuration is provided to the UE later in a separate RRC reconfiguration compared to the procedure where it is provided in the CPC configuration. 
Scenarios where source SCG measurement gap configuration should be updated and then included in CPC
Proposal 2. Source SCG measurement gap configuration can be updated during CPC configuration when per FR gap in configured for the UE, in case of EN-DC and NGEN-DC.
Proposal 3. Upon receiving the accepted PSCells from a target SN forwarded by MN, source SN can update and provide the following to the MN for MN to include in CPC configuration transmitted to the UE:
· Source SCG measurement configuration including FR2 gap configuration;
· Execution conditions for the accepted PSCells.
SN Modification procedure can be used for the signalling as Figure 1 shows. 
Observation 4. MN combines the FR1 gap configuration, which it determines, with the FR2 gap configuration provided by source SN to determine the gap configuration to be provided to the UE in CPC configuration.
Proposal 4. Upon receiving the updated source SCG configuration from source SN, MN includes in CPC configuration to be provided to the UE:
· measIDs and execution conditions for accepted PSCells;
· Measurement gap configuration as discussed in Observation 4;
· Target SCG configurations of accepted PSCells as provided by target SN;
· Target MCG configurations associated with accepted PSCells.
Observation 5. SN Change Confirm message can be used in CPC to provide data forwarding addresses to source SN as in legacy PSCell change.      
Proposal 5. MN forwards in SN Change Confirm message to the source SN the data forwarding addresses provided by a target SN in SN Addition Request Acknowledge, for direct data forwarding.
Observation 6. 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.  
Proposal 6. SN Change Confirm contains an indication so that upon receiving the message source SN does not stop data transmission to the UE.   
Observation 7. If Early Data Forwarding applies, after receiving SN Change Confirm, source SN may transmit Early Status Transfer message to target SN and perform Early Data Forwarding using the direct and indirect data forwarding addresses provided by target SN and MN, respectively.
Scenarios where source SCG measurement gap configuration is not updated during CPC preparation
Proposal 7. In the following scenarios, source SCG measurement gap configuration is not required to be updated during CPC preparation and MN does not forward the accepted PSCells received from a target SN to the source SN.
(1) Per UE gap is configured for the UE.
(2) In NR-DC, when per FR gap is configured for the UE.
Proposal 8. Source SN includes execution conditions for candidate PSCells in SN Change Required.
Proposal 9. Upon receiving the accepted PSCells from a target SN, MN determines the measurement gap configuration for the UE and includes in CPC configuration provided to the UE:
· measIDs and execution conditions for accepted PSCells;
· Measurement gap configuration;
· Target SCG configurations of accepted PSCells as provided by target SN;
· Target MCG configurations associated with accepted PSCells.
Observation 8. The observations and proposals on Early Data Forwarding for scenarios where source SCG measurement gap configuration is updated – i.e., Observations 5, 6, and 7, and Proposals 5 and 6 – also hold for scenarios where source SCG measurement gap configuration is not updated during CPC preparation.
CPA and MN initiated Inter-SN CPC preparation
Proposal 10. In CPA and MN initiated Inter-SN CPC preparation, target SN should only consider the PSCells suggested by MN for preparation.
Proposal 11. Upon receiving the accepted PSCells from a target SN, MN generates the CPA or CPC configuration to be provided to the UE. The CPA or CPC configuration includes:
· measIDs and execution conditions for accepted PSCells;
· Measurement gap configuration;
· Target SCG configurations of accepted PSCells as provided by target SN;
· Target MCG configurations associated with accepted PSCells.
Proposal 12. In SN Addition Request Acknowledge, a target SN includes the data forwarding addresses for MN terminated bearers whose termination point will be moved to the target SN.
Observation 9. If Early Data Forwarding applies, after receiving SN Addition Request Acknowledge, MN may transmit Early Status Transfer message to target SN and perform Early Data Forwarding.
Proposal 13. MN forwards in Xn-U Address Indication message to the source SN the data forwarding addresses provided by a target SN in SN Addition Request Acknowledge, for direct data forwarding.
Observation 10. If Early Data Forwarding applies, after receiving Xn-U Address Indication, source SN may transmit Early Status Transfer message to target SN and perform Early Data Forwarding using the direct and indirect data forwarding addresses provided by target SN and MN, respectively.
CPAC execution
Proposal 14. 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.
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