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1	Introduction
In this contribution, we discuss the open topics for CPAC based on the discussion and agreements made in the last two meetings RAN2 #113 [1] and RAN2 #113-bis [2]. 
2	Discussion
2.1	Release of CPAC Configurations
In RAN2 #113, the following working assumption has been made for the release of CPAC configurations:11 Working assumption: the configurations of all candidates PSCell configurations for CPA and Inter-SN PSCell change are ‎released upon the successful completion of CPAC, conventional PSCell change or conventional PSCell ‎addition.‎ This can be revisited if critical issues found in a later stage.  


In Rel. 16, the UE releases the configurations of CPC for intra-SN change when the random access to the target PSCell is successfully completed. The same approach can be adopted for CPA and inter-SN CPC procedures in Rel. 17.  We propose to revisit the wording of the working assumption and agree on the following proposal which is more consistent with Rel. 16 baseline behaviour.
Proposal 1: UE releases the CPAC configurations when the random access to the target PSCell is successfully completed.
2.2	Data Forwarding
In conditional handover (CHO), the serving cell is not aware of the time instant when the UE detaches and starts random access to the target cell when the CHO execution condition is met. As a result, data forwarding as performed in baseline Rel-15 handover was not possible and instead, early and late data forwarding mechanisms were specified in Rel-16. 
In CPAC, the situation is different as the UE keeps the radio connection to MN while evaluating and executing CPAC procedure. As such, the network can be made aware instantly of the time when CPAC procedure is executed by the UE.
Observation 1: There is no necessity to define early and late data forwarding for CPAC procedure as on-time data forwarding is possible. 
In Rel. 17 CPAC procedures, the UE needs to send anyway an embedded RRC Reconfiguration Complete message to the selected target PSCell via the MN when one of CPAC candidate PSCells satisfies the corresponding CPAC execution condition. In order to route the embedded RRC Reconfiguration Complete message received from UE to the right target SN/PSCell, the MN should know the identity of the target SN/PSCell that the UE will attempt to access. Using this information, MN can then inform the source SN to start data forwarding of SN terminated bearers to the selected target SN and initiate the release of configurations for non-accessed candidate target PSCells. Similarly, MN can start data forwarding for MN terminated bearers in case they are remapped to target SN.
Proposal 2: UE indicates to MN the target PSCell when the CPAC execution condition is met. Stage 3 details of this indication are to be discussed in RAN2, e.g., indication as a part of RRC Reconfiguration Complete sent by the UE to MN when CPAC condition is met, UL Information Transfer MRDC or separate message. 
As data forwarding related decision is directly affecting RAN3, we suggest to inform RAN3 about the decision to support on-time data forwarding for CPAC procedures.
Proposal 3: RAN2 to inform RAN3 about the decision to support on-time data forwarding for CPAC procedures while concluding the early or late data forwarding mechanisms are not necessary for CPAC. X2/Xn signalling to perform on-time data forwarding and release of other, non-accessed target PSCells, are to be discussed in RAN3.
2.3	Measurement Events for MN-Initiated CPC
It has been discussed that events A3/A5 for CPC and A4/B1 for CPA shall be considered for execution condition. For SN-initiated CPC, SN sets the execution condition and can configure event A3 and A5 for intra- and inter- frequency inter-SN change, respectively. 

For MN initiated CPC, MN sets the execution condition. As the source and target SN may belong to a different RAT than MN, events A3 and A5 cannot be used for intra- and inter- frequency CPC, respectively. This is because events A3 and A5 are for intra-RAT scenarios. 

Observation 2: In MN-initiated inter-SN CPC, intra-RAT events A3 and A5 cannot be configured by MN when the source and target PSCells belong to a different RAT than MN. 

In Rel. 15 MN-initiated inter-SN change procedure, MN could configure the UE with inter-RAT measurement event B1 for PSCell change, i.e., inter-RAT neighbour (target PSCell) becomes better than a threshold. Upon expiry of the measurement event B1, the UE reports the measurements of target PSCell as well as the measurements of the serving PSCell which can be on the same or different frequency. Using the received measurements, the MN could compare the signal strength/quality of serving and target PSCells before triggering a PSCell change. For instance, if target PSCell is operating on the same frequency as source PSCell, the MN may decide to trigger an inter-SN change if the signal strength of target PSCell is offset dB better than the serving PSCell. In another example, if target PSCell in different SN is operating on different frequency, the MN may decide to trigger the inter-SN change if the signal strength of currently serving PSCell is below threshold 1 and the signal strength of target PSCell is higher than threshold 2. This comparison is needed, especially for intra-frequency case, to avoid an S-RLF caused by early triggering of PSCell change. As in MN-initiated CPC the UE can be configured only with event B1, such comparison cannot be made by the UE which might result in early triggering of CPC or S-RLF. 
 
Observation 3: In MN-initiated inter-SN CPC, configuring the UE with event B1 is not sufficient as it does not consider the radio link strength/quality of the source PSCell which might result in early CPC execution or S-RLF. 

Proposal 3: RAN2 to discuss solutions for MN-initiated CPC where the radio link strength/quality of the serving PSCell is considered by the UE when triggering an intra- or inter-frequency CPC. 
2.3	CPAC Failure Handling
In intra-SN CPC Rel. 16, the UE stops the evaluation of the CPAC execution conditions upon detecting a failure and reports SCG Failure Information to MN. Upon receiving the information from the UE, the network can send an RRC Reconfiguration to trigger a (non-conditional) PSCell change using Rel. 15 procedures or an immediate execution of a CPAC configuration for an already prepared cell. The latter can be performed by updating the parameters of the CPAC execution condition corresponding to a specific target PSCell such that the condition is fulfilled immediately after receiving the RRC Reconfiguration, e.g., TTT can be set to 0, offset/threshold to some extreme values.
Observation 4: Following Rel. 16 approach, the UE stops the evaluation of the CPAC execution condition upon detecting an SCG failure and reports SCG Failure Information to MN. Upon receiving the information, the network may reconfigure the UE.
The other recovery approach would be more UE-centric where the UE attempts CPAC execution to another target PSCell after detecting an SCG failure (S-RLF or SCG-change failure) which would be very similar to CHO recovery feature defined for PCell in Rel. 16. This would reduce the recovery time and signalling overhead as the UE does not have to wait for an RRC Reconfiguration to be received from the network.
Observation 5: UE’s CPAC recovery (similar to CHO recovery feature) reduces the recovery time and signalling overhead as the UE does not have to wait for an RRC Reconfiguration to be received from the network.
As there is no cell selection performed after SCG failure, the UE needs to check if the radio link strength/quality of a given prepared target PSCell that is selected for recovery is sufficient enough before attempting another CPAC execution. This is necessary to avoid handover failure if the radio link of the target PSCell is not stable. This can be performed for instance by checking if the radio link strength/quality of the given prepared target PSCell (for recovery) exceeds a threshold that is pre-configured by the network.
Observation 6: In UE’s CPAC recovery, the UE needs to check radio link of a given prepared target PSCell that is selected for recovery before attempting the execution of another CPAC configuration.
In addition, in case of SCG failure that is caused by a handover failure, the UE would have already applied a first CPAC configuration which may consist of a delta MCG #1 and SCG #1 parts of radio configuration. Applying another CPAC configuration containing yet another delta MCG #2 and SCG #2 parts of radio configuration may lead to reconfiguration failure as the delta MCG # 2 part may not be aligned with the MCG part after applying the first CPAC configuration. Mechanisms may need to be defined to avoid reconfiguration failure in UE CPAC recovery by ensuring that the selected PSCell candidate for recovery has a common configuration baseline.
Observation 7: Mechanisms may be needed to deal with the reconfiguration failures which may occur when applying another CPAC configuration (containing a different delta MCG/SCG config) in UE’s CPAC recovery.
Proposal 5: RAN2 to discuss on the need for supporting UE’s CPAC recovery mechanisms in Rel. 17. FFS if the UE still needs to send SCG Failure Information in such scenario.
As any UE CPAC recovery mechanism would be an optional feature (like CHO recovery), a UE not supporting this feature (or the feature is not enabled for the UE by the network) should follow Rel. 16 failure handling mechanism and send the SCG Failure Information.
Proposal 6: In case the UE does not support CPAC recovery mechanism (or the feature is not enabled for the UE by the network), the UE stops the evaluation of the CPAC conditional reconfiguration upon detecting an SCG failure and reports SCG Failure Information to MN (as performed in Rel. 16).
2.4	SCG Failure Information
In Rel-16 it was decided that the UE reports Failure Information towards the MN when CPC procedure fails, as per the following agreement:
	The content of FailureReportSCG for CPC procedure failure should include failureType, measResultFreqList and measuResultSCG-Failure. These parameters are set according to the exiting SCGFailureInformation procedure. (same as legacy)



However, quite many companies have found such approach (i.e. to reuse the legacy operation without any CPC-specific modifications) suboptimal and agreed to follow such path mainly due to the lack of time to specify more advanced mechanisms. Thus, in Rel-17 we suggest to re-open the topic and thoroughly consider what kind of CPC/CPA specific aspects can be reported in such Failure Information towards the MN. It is especially peculiar to agree no changes to SCG Failure Information are needed in the beginning of the WI (as suggested in some of the papers), when not much is known on what will be standardized. Please note that current framework allows to provide only the raw measurement results and indicate the legacy failure type (e.g. T310 expiry). As the reporting occurs towards the MN and MCG may not be aware of the CPC configuration (when CPC is configured without MN’s involvement), it would be desired to provide more details in such report.
Proposal 7: RAN2 is asked to discuss what other SCG Failure Information components to specify for CPC and CPA. 
What additional parameters/IEs could be considered? For example, when SRB3 is used in case of intra-SN CPC (and the MN could have been not aware of CPC), the SCG Failure Indication may include an information that CPC was pending/has been prepared. It can also contain the list of measurements, especially for those cells for which the UE has been prepared with CPC (i.e. candidate PSCells). That shall help the MN to choose the right cell to execute subsequent recovery actions. Eventually, SCG Failure Information can also comprise the execution condition per each of those cells, so that MCG can become aware which cell could be the most suitable candidate for subsequent reconfiguration.
Proposal 8: SCG Failure Information for CPC should comprise the indication that CPC was prepared or executed. In addition, it can contain the execution conditions per each CPC candidate and associated measurements.
In Annex B of our Rel-16 paper [4] we have even shown how such changes can be introduced into the SCG Failure Information ASN.1 structure.
Proposal 9: If Proposal 8 is acceptable, RAN2 is asked to consider the RRC changes suggested in Annex B of [4] for the corresponding Stage-3 work.
2.5	Co-existence of CHO and CPC
The summary of the email discussion [5] proposes to discuss the inter-working of CHO and CPC in later stage when time allows and identified two relevant scenarios 1 and 2.Proposal 9 	Baseline is that CHO and CPAC can be supported simultaneously. Details can be discussed in a later stage when time allows.
Proposal 10 	The following scenarios can be considered for simultaneous CHO and CAPC, and the 1st scenario is with higher priority
· Scenario 1: the CHO and CPAC configuration are independent and the UE monitors the triggering conditions for the CHO and CPAC independently.
· Scenario 2: A CHO configuration that contains an associated CPAC configuration.

As the support of Scenario 2 may require much more time than Scenario 1, we propose to prioritize Scenario 1 in Rel. 17 and to support Scenario 2 in Rel. 18, if further developments on this topic are pursued in the next 3GPP Release.
Proposal 10: RAN2 to prioritize Scenario 1 if time allows in Rel. 17 and to support Scenario 2 in the next 3GPP Release, if the work continues.
3	Conclusion
The observations and proposals made in this document are summarized below:
Proposal 1: UE releases the CPAC configurations when the random access to the target PSCell is successfully completed.
Observation 1: There is no necessity to define early and late data forwarding for CPAC procedure as on-time data forwarding is possible. 
Proposal 2: UE indicates to MN the target PSCell when the CPAC execution condition is met. Stage 3 details of this indication are to be discussed in RAN2, e.g., indication as a part of RRC Reconfiguration Complete sent by the UE to MN when CPAC condition is met, UL Information Transfer MRDC or separate message. 
Proposal 3: RAN2 to inform RAN3 about the decision to support on-time data forwarding for CPAC procedures while concluding the early or late data forwarding mechanisms are not necessary for CPAC. X2/Xn signalling to perform on-time data forwarding and release of other, non-accessed target PSCells, are to be discussed in RAN3.
Observation 2: In MN-initiated inter-SN CPC, intra-RAT events A3 and A5 cannot be configured by MN when the source and target PSCells belong to a different RAT than MN. 

Observation 3: In MN-initiated inter-SN CPC, configuring the UE with event B1 is not sufficient as it does not consider the radio link strength/quality of the source PSCell which might result in early CPC execution or S-RLF. 

Proposal 3: RAN2 to discuss solutions for MN-initiated CPC where the radio link strength/quality of the serving PSCell is considered by the UE when triggering an intra- or inter-frequency CPC. 

Observation 4: Following Rel. 16 approach, the UE stops the evaluation of the CPAC execution condition upon detecting an SCG failure and reports SCG Failure Information to MN. Upon receiving the information, the network may reconfigure the UE.
Observation 5: UE’s CPAC recovery (similar to CHO recovery feature) reduces the recovery time and signalling overhead as the UE does not have to wait for an RRC Reconfiguration to be received from the network.
Observation 6: In UE’s CPAC recovery, the UE needs to check radio link of a given prepared target PSCell that is selected for recovery before attempting the execution of another CPAC configuration.
Observation 7: Mechanisms may be needed to deal with the reconfiguration failures which may occur when applying another CPAC configuration (containing a different delta MCG/SCG config) in UE’s CPAC recovery.
Proposal 5: RAN2 to discuss on the need for supporting UE’s CPAC recovery mechanisms in Rel. 17. FFS if the UE still needs to send SCG Failure Information in such scenario.
Proposal 6: In case the UE does not support CPAC recovery mechanism (or the feature is not enabled for the UE by the network), the UE stops the evaluation of the CPAC conditional reconfiguration upon detecting an SCG failure and reports SCG Failure Information to MN (as performed in Rel. 16).
Proposal 7: RAN2 is asked to discuss what other SCG Failure Information components to specify for CPC and CPA.
Proposal 8: SCG Failure Information for CPC should comprise the indication that CPC was prepared or executed. In addition, it can contain the execution conditions per each CPC candidate and associated measurements.
Proposal 9: If Proposal 8 is acceptable, RAN2 is asked to consider the RRC changes suggested in Annex B of R2-2003107 for the corresponding Stage-3 work.
Proposal 10: RAN2 to prioritize Scenario 1 if time allows in Rel. 17 and to support Scenario 2 in the next 3GPP Release, if the work continues.
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