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1 Introduction 
In the previous RAN2 meetings (RAN2 #114-e [1], RAN2 #115-e [2]), the SN initiated Inter-SN CPC preparation procedure has been discussed at length. Two solutions were proposed and RAN2’s task was to select one of the solutions. A Working Assumption (WA) was agreed in the last RAN2 meeting (RAN2 #115-e).Agreement (RAN2 #115-e):
Working assumption: We go for solution 2. Should make sure multiple re-negotiation procedures (i.e., two nested procedures or anything that requires negotiation cannot be used) is not allowed. Inform RAN3 and take their feedback into account.


In this contribution, we discuss the following aspects of CPAC and CHO with MR-DC:

· SN initiated Inter-SN CPC preparation.
· CPAC failure handling.
· CHO with MR-DC configuration.
2 SN initiated Inter-SN CPC preparation
In the previous RAN2 #114-e meeting [1], the following agreement was reached.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 were two solution options on the table in the RAN2 #115-e meeting.
Solution 1: The updated source SN measurement configuration is provided to the UE in a separate RRC reconfiguration message after the CPC configuration.
Solution 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. 
As noted in Section 1, in RAN2 #115-e, Solution 2 was agreed as a Working Assumption.   

We prefer Solution 2 compared to Solution 1 as indicated in the following observation. 

Observation 1. We prefer Solution 2 compared to Solution 1 for the following reasons:

· In Solution 1, specification changes are needed to indicate that UE does not perform measurements on measIDs of the source SN configuration that are not in the CPC configuration.
· In Solution 1, 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. In Solution 2, there is no such UE performance impact.
· The increased delay in CPC preparation in Solution 2 may not be a problem since providing the CPC configuration to the UE is not urgent.

Proposal 1. Confirm the WA from the RAN2 #115-e meeting that Solution 2 be adopted for SN initiated Inter-SN CPC preparation.

An additional remark on Solution 2:

[bookmark: _Hlk85540495]Observation 2. Though the source SN measurement gap configuration is updated upon receiving information regarding the prepared (accepted) PSCells, further MN-source SN co-ordination is not required since the source SN measurement gaps are reduced during the update.

The call-flow for the procedure corresponding to Solution 2 is shown in Figure 1.

The following are some observations and proposals related to signaling in this solution.

[bookmark: _Hlk85540535]Observation 3. 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 2. Source SN may update 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 3. MN forms the RRC reconfiguration message including the CPC configuration taking into account the information provided by source SN as described in Proposal 2 and transmits it to the UE.



[bookmark: _Ref85536039]Figure 1: Solution 2: Source SN measurement configuration is updated during the CPC configuration
3 CPAC failure handling
As in CHO and R16 Intra-SN CPC failure handling, we introduce a T304 or T304-like timer for R17 CPAC procedures. This timer tracks the RACH procedure UE initiates to access the target (selected) PSCell upon CPAC triggering. The basic behavior of the timer is discussed in the following proposal.
Proposal 4. A timer (T304 or T304-like) is defined for the R17 CPA and CPC procedures.
· The timer is started when UE initiates RACH on target (selected) PSCell upon CPA or CPC triggering.
· The timer is stopped when UE completes RACH successfully.
· Upon timer expiry before UE completes RACH successfully, UE initiates a recovery procedure.

We discuss the recovery procedure considering various possible options. The next two proposals are similar as legacy behavior. 
Proposal 5. If MN link is available upon expiry of the timer in Proposal 4, one option for recovery is that UE initiates RRC SCG Failure Information procedure with the MN.
If the MN link becomes unavailable during RACH on the PSCell, UE should perform RRC re-establishment.
Proposal 6. If UE detects MCG RLF while RACH on target PSCell is ongoing, the RACH being initiated upon CPA or CPC triggering, UE initiates the RRC re-establishment procedure.  
If the MN link is available upon timer expiry, an alternative option for recovery is for the UE to attempt to access another target PSCell. Upon timer expiry before completing RACH on target PSCell (first attempt), UE does not discard the CPA or CPC configuration and restarts performing measurements as per the provided CPA or CPC configuration. If the CPA or CPC execution condition is met for another target PSCell, UE initiates RACH to access that target PSCell (second attempt). If the second RACH attempt fails, UE performs RRC SCG Failure Information procedure with the MN. 
The motivation for the alternative option for recovery discussed above is to enable UE to succeed in performing PSCell addition or change by trying twice to access a target PSCell, given that significant signaling effort and reservation of resources on the network side is needed to set up the UE with the CPAC configuration. 
Proposal 7. An alternative recovery procedure consists of the following:
· If first RACH attempt on a target PSCell fails, UE restarts performing measurements on other target PSCells as per provided CPAC configuration.  
· Based on the measurements, if CPAC is triggered for another target PSCell, UE initiates RACH to access it (second attempt).
· If second RACH attempt on a target PSCell succeeds, UE performs CPAC execution and completion on the target PSCell.
Proposal 8. If the second RACH attempt on a target PSCell fails, UE performs RRC SCG Failure Information procedure. 
Proposal 9. If UE detects MCG RLF while the second RACH attempt on a target PSCell is ongoing, UE initiates RRC re-establishment.
Observation 4. The alternative option for recovery makes it more likely for UE to succeed in PSCell addition or change by trying twice to access target PSCells and can be justified since significant signaling effort and reservation of network resources is needed for setting up the CPAC configuration.
4 CHO with MR-DC configuration
We consider the following scenario. This scenario was one of the scenarios identified earlier by RAN2 #109-e [3] to be considered for “CHO with MR-DC configuration”.
Scenario: UE monitoring CHO is configured with MR-DC.Agreement (RAN2 #109-e):
7: CHO (MCG) can work together with MR-DC, i.e. receive CHO when MR-DC is configured, and receive SCG addition when CHO condition is configured.


We discuss two alternative procedures for handling this scenario. For each procedure, we discuss the UE and network behavior.
Alternative Procedure #1
The call-flow for this procedure is shown in Figure 2.


[bookmark: _Ref85500496]Figure 2: Alternative Procedure #1 for CHO with MR-DC
Upon applying the configuration provided in RRC reconfiguration message (Step 1 in  Figure 2), UE has an MR-DC configuration. The MCG configuration in the MR-DC configuration may be different than the MCG configuration that the UE had before, and which was the base configuration for CHO. For example: 
· The MCG DRB configuration may have changed since the traffic load is now shared between the SN and the MN.
· The MCG measurement configuration may have changed since additional cells/frequencies may now have to be measured.
[bookmark: _Hlk85526459]Consequently, upon successfully accessing the PSCell and applying the provided MR-DC configuration, UE may discard the CHO configuration. Upon receiving the RRC reconfiguration complete message from the UE indicating successful application of the MR-DC configuration at the UE, source MN performs CHO cancellation with the target MNs to release the reserved resources for the UE and the UE context at the target MNs.
It is up to the network to thereafter initiate a CHO procedure to again provide the UE with a CHO configuration, based on measurements provided by the UE.   
Observation 5. The MCG configuration in the MR-DC configuration (Step 1 in  Figure 2) may be different than the MCG configuration that the UE had before, and which was the base configuration for CHO. E.g., the MCG DRB configuration and the MCG measurement configuration may have changed. 
Observation 6. Upon successfully accessing the PSCell and applying the provided MR-DC configuration, UE may discard the CHO configuration.
The overall procedure can be summarized in the following proposals.
Proposal 10. Upon receiving the RRC reconfiguration message including the MR-DC configuration from the source MN, UE stops evaluating CHO.
Proposal 11. Upon successfully accessing the PSCell, applying the MR-DC configuration, and transmitting the RRC reconfiguration complete message to the source MN, UE discards the CHO configuration.
Proposal 12. Upon receiving the RRC reconfiguration complete message from the UE, source MN performs CHO cancellation procedure with the target MNs to release the reserved resources for the UE and the UE context at the target MNs.
Proposal 13. If UE fails to access the PSCell, i.e., RACH procedure to access the PSCell fails, UE resumes CHO evaluation.  
[bookmark: _Hlk85547950]Alternative Procedure #2
This procedure is a variant of the procedure described above. Upon receiving RRC reconfiguration complete from the UE, source MN knows that the UE has transitioned to an MR-DC configuration. Source MN may then decide to perform CHO modification procedure with the target MNs with the source configuration as the MR-DC configuration. Source MN then provides the updated CHO configuration to the UE. The call-flow of the procedure is shown in Figure 3.


[bookmark: _Ref85531757]Figure 3: Alternative Procedure #2 for CHO with MR-DC
UE resumes CHO evaluation with the updated CHO configuration.
The overall procedure can be summarized in the following proposals.
[bookmark: _Hlk85547970]Proposal 14. Upon receiving the RRC reconfiguration message including the MR-DC configuration from the source MN, UE stops evaluating CHO.
Proposal 15. Upon receiving the RRC reconfiguration complete message from the UE indicating successful application of MR-DC configuration, source MN may perform CHO modification procedure with the target MNs with the MR-DC configuration as the source configuration. Source MN then provides the updated CHO configuration to the UE.
Proposal 16. UE resumes performing CHO evaluation with the updated CHO configuration.
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals.
SN initiated Inter-SN CPC preparation

Observation 1. We prefer Solution 2 compared to Solution 1 for the following reasons:

· In Solution 1, specification changes are needed to indicate that UE does not perform measurements on measIDs of the source SN configuration that are not in the CPC configuration.
· In Solution 1, 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. In Solution 2, there is no such UE performance impact.
· The increased delay in CPC preparation in Solution 2 may not be a problem since providing the CPC configuration to the UE is not urgent.

Proposal 1. Confirm the WA from the RAN2 #115-e meeting that Solution 2 be adopted for SN initiated Inter-SN CPC preparation.

Observation 2. Though the source SN measurement gap configuration is updated upon receiving information regarding the prepared (accepted) PSCells, further MN-source SN co-ordination is not required since the source SN measurement gaps are reduced during the update.

Observation 3. 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 2. Source SN may update 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 3. MN forms the RRC reconfiguration message including the CPC configuration taking into account the information provided by source SN as described in Proposal 2 and transmits it to the UE.
CPAC failure handling

Proposal 4. A timer (T304 or T304-like) is defined for the R17 CPA and CPC procedures.
· The timer is started when UE initiates RACH on target (selected) PSCell upon CPA or CPC triggering.
· The timer is stopped when UE completes RACH successfully.
· Upon timer expiry before UE completes RACH successfully, UE initiates a recovery procedure.

Proposal 5. If MN link is available upon expiry of the timer in Proposal 4, one option for recovery is that UE initiates RRC SCG Failure Information procedure with the MN.
Proposal 6. If UE detects MCG RLF while RACH on target PSCell is ongoing, the RACH being initiated upon CPA or CPC triggering, UE initiates the RRC re-establishment procedure.  
Proposal 7. An alternative recovery procedure consists of the following:
· If first RACH attempt on a target PSCell fails, UE restarts performing measurements on other target PSCells as per provided CPAC configuration.  
· Based on the measurements, if CPAC is triggered for another target PSCell, UE initiates RACH to access it (second attempt).
· If second RACH attempt on a target PSCell succeeds, UE performs CPAC execution and completion on the target PSCell.
Proposal 8. If the second RACH attempt on a target PSCell fails, UE performs RRC SCG Failure Information procedure. 
Proposal 9. If UE detects MCG RLF while the second RACH attempt on a target PSCell is ongoing, UE initiates RRC re-establishment.
Observation 4. The alternative option for recovery makes it more likely for UE to succeed in PSCell addition or change by trying twice to access target PSCells and can be justified since significant signaling effort and reservation of network resources is needed for setting up the CPAC configuration.
CHO with MR-DC configuration

Alternative Procedure #1
Observation 5. The MCG configuration in the MR-DC configuration (Step 1 in  Figure 2) may be different than the MCG configuration that the UE had before, and which was the base configuration for CHO. E.g., the MCG DRB configuration and the MCG measurement configuration may have changed. 
Observation 6. Upon successfully accessing the PSCell and applying the provided MR-DC configuration, UE may discard the CHO configuration.
Proposal 10. Upon receiving the RRC reconfiguration message including the MR-DC configuration from the source MN, UE stops evaluating CHO.
Proposal 11. Upon successfully accessing the PSCell, applying the MR-DC configuration, and transmitting the RRC reconfiguration complete message to the source MN, UE discards the CHO configuration.
Proposal 12. Upon receiving the RRC reconfiguration complete message from the UE, source MN performs CHO cancellation procedure with the target MNs to release the reserved resources for the UE and the UE context at the target MNs.
Proposal 13. If UE fails to access the PSCell, i.e., RACH procedure to access the PSCell fails, UE resumes CHO evaluation.  
Alternative Procedure #2
Proposal 14. Upon receiving the RRC reconfiguration message including the MR-DC configuration from the source MN, UE stops evaluating CHO.
Proposal 15. Upon receiving the RRC reconfiguration complete message from the UE indicating successful application of MR-DC configuration, source MN may perform CHO modification procedure with the target MNs with the MR-DC configuration as the source configuration. Source MN then provides the updated CHO configuration to the UE.
Proposal 16. UE resumes performing CHO evaluation with the updated CHO configuration.
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