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1 Introduction

One of the remaining issues of rel-17 is the handling of CPAC failures. In the case of CPA, an SCG addition failure could happen while a PSCell was being added (e.g., RA failure). In the case of CPC, a failure could happen in a similar way during the PSCell change (e.g., RA failure), or the UE may experience SCG RLF before the triggering conditions for the CPC are triggered.

In this contribution, we address these aspects. An example TP that illustrates some of the changes required to capture this in 38.331 is provided in the Annex.
2 SCG Failure while CPAC is configured
In rel-16, when the trigger conditions for a CHO candidate are fulfilled, the UE still keeps the other CHO configurations (if any) while executing the CHO because if the CHO fails and the UE reselects to a cell that is a CHO candidate, the UE can perform the handover to that candidate cell instead of continuing with re-establishment. 

In the context of CPC, an SCG failure still triggers the sending of the SCGFailureInformation by the UE and the UE still has to receive an RRC Reconfiguration with a new/updated SCG configuration before the SCG can be used again.

It is very likely that the RRC Reconfiguration received in response to the SCGFailureInformation contains an SCG configuration that is already part of the UE’s CPC configuration. Thus, the legacy way of handling SCG RLF via SCGFailureInformation is likely to be sub-optimal, both from signaling overhead and latency perspective.

Observation 1:
Resorting to legacy SCG RLF handling (i.e., via SCGFailureInformation) is sub-optimal when a UE has a CPC configured because there may be a candidate PSCell that is already prepared and that has a reasonably good radio conditions (though the CPAC trigger conditions are not fulfilled). 

In the case of CHO, the UE will perform recovery to another CHO candidate only if that target was selected after cell re-selection. Since there is no cell re-selection (i.e., for the PSCell) after the SCG RLF, there is a need to check that the radio conditions for the target PSCell is good enough before executing the CPC. Otherwise, additional SCG RLFs will be incurred if the UE is unable to execute the RA to the target PSCell.

Observation 2:
The UE should ensure that the radio conditions towards a target PSCell that is going to be used for recovery from SCG RLF are good enough, otherwise subsequent SCG RLF may occur. 

One reasonable approach is for the UE to select the best candidate PSCell (among those configured in CPC), and compare the signal level of that cell with some specified threshold (which, obviously is below the threshold for triggering CPC). If the signal level is above this threshold, the corresponding CPC is executed. Otherwise, legacy recovery via SCGFailureInformation could be performed.

Proposal 1:
   Upon SCG failure, a UE configured with CPAC may execute one of the CPAC configurations. 
Proposal 2:
 A new threshold is introduced that specifies when a CPAC target can be used for SCG recovery. 

Proposal 3:
 The UE, upon SCG failure, will execute the CPAC configuration associated with the best candidate PSCell, if that candidate cell has radio conditions above the new threshold. 

One issue is whether the UE still needs to send the SCGFailureInformation to the network even after a successful recovery via a CPC candidate. There are three possible ways forwards:

· Do not send the SCGFailureInformation 

· Send the SCGFailureInformation (with content as in legacy)

· Send a modified SCGFailureInformation (with an additional indication that the SCG has been recovered via CPC).

The last option is the most optimal way as it gives the network an opportunity to immediately change the SCG if there is a better alternative one that was not previously prepared for CPC. However, assuming the network has configured the new threshold to have a reasonable value, there is no need to change the SCG immediately after recovery via CPC. That being said, the SCGFailureInformation could be useful for future fine tuning by the network and could be stored by the UE and sent later (but this could be discussed under future SON related discussions).

Proposal 4:
 After successful recovery of SCG failure via CPAC, the UE will not send the SCGFailureInformation report to the network for SCG recovery. FFS if the SCGFailureInformation could be stored by the UE and reported later for SON related optimizations. 

A TP to 38.331 that shows how the CPAC recovery can be captured when the CPAC failure happens while there were several candidates that fulfilled the CPAC conditions is shown in the Annex.

3 Conclusion

In this contribution, we discussed the issue of SCG failure recovery via CPAC and the following observations and proposals were made:
Observation 1:
Resorting to legacy SCG RLF handling (i.e., via SCGFailureInformation) is sub-optimal when a UE has a CPC configured because there may be a candidate PSCell that is already prepared and that has a reasonably good radio conditions (though the CPAC trigger conditions are not fulfilled). 

Observation 2:
The UE should ensure that the radio conditions towards a target PSCell that is going to be used for recovery from SCG RLF are good enough, otherwise subsequent SCG RLF may occur. 

Proposal 1:
   Upon SCG failure, a UE configured with CPAC may execute one of the CPAC configurations. 
Proposal 2:
 A new threshold is introduced that specifies when a CPAC target can be used for SCG recovery. 

Proposal 3:
 The UE, upon SCG failure, will execute the CPAC configuration associated with the best candidate PSCell, if that candidate cell has radio conditions above the new threshold. 

Proposal 4:
 After successful recovery of SCG failure via CPAC, the UE will not send the SCGFailureInformation report to the network for SCG recovery. FFS if the SCGFailureInformation could be stored by the UE and reported later for SON related optimizations. 

4 Annex A – TP for 38.331

START OF CHANGE
5.3.10.3
Detection of radio link failure
The UE shall:
1>
if any DAPS bearer is configured and T304 is running:

2>
upon T310 expiry in source SpCell; or

2>
upon random access problem indication from source MCG MAC; or

2>
upon indication from source MCG RLC that the maximum number of retransmissions has been reached; or

2>
upon consistent uplink LBT failure indication from source MCG MAC:

3>
consider radio link failure to be detected for the source MCG i.e. source RLF;

3>
suspend the transmission and reception of all DRBs in the source MCG;

3>
reset MAC for the source MCG;

3>
release the source connection.

1>
else:
2>
during a DAPS handover: the following only applies for the target PCell;
2>
upon T310 expiry in PCell; or

2>
upon T312 expiry in PCell; or

2>
upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or

2>
upon indication from MCG RLC that the maximum number of retransmissions has been reached; or

2>
if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or

2>
upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:

3>
if the indication is from MCG RLC and CA duplication is configured and activated for MCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):

4>
initiate the failure information procedure as specified in 5.7.5 to report RLC failure.

3>
else:

4>
consider radio link failure to be detected for the MCG, i.e. MCG RLF;

4>
discard any segments of segmented RRC messages stored according to 5.7.6.3;

NOTE:
Void.

4>
if AS security has not been activated:

5>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-

4>
else if AS security has been activated but SRB2 and at least one DRB or, for IAB, SRB2, have not been setup:

5>
store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;

5>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';

4>
else:

5>
store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;

5>
if T316 is configured; and

5>
if SCG transmission is not suspended; and

5>
if neither PSCell change nor PSCell addition is ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC):

6>
initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link failure.

5>
else:

6>
initiate the connection re-establishment procedure as specified in 5.3.7.

The UE shall:

1>
upon T310 expiry in PSCell; or

1>
upon T312 expiry in PSCell; or

1>
upon random access problem indication from SCG MAC; or

1>
upon indication from SCG RLC that the maximum number of retransmissions has been reached; or

1>
if connected as an IAB-node, upon BH RLF indication received on BAP entity from the SCG; or

1>
upon consistent uplink LBT failure indication from SCG MAC:

2>
if the indication is from SCG RLC and CA duplication is configured and activated for SCG, and for the corresponding logical channel allowedServingCells only includes SCell(s):

3>
initiate the failure information procedure as specified in 5.7.5 to report RLC failure.

2>
else:

3>
if either PSCell change or PSCell addition is ongoing (i.e., timer T304 for the NR PSCell is running in case of NR-DC or timer T307 of the E-UTRA PSCell is running as specified in TS 36.331 [10], clause 5.3.10.10, in NE-DC) and the PSCell change or addition was triggered due to CPC or CPA:

4>
if there was another triggered cell that was a CPC or CPA target that is different from the current PSCell where the failure was detected;
5> select one of the triggered cells as the selected cell for conditional reconfiguration execution;
5>
apply the stored condRRCReconfig of the selected cell and perform the actions as specified in 5.3.5.3;

3> else:
4>
consider radio link failure to be detected for the SCG, i.e. SCG RLF;

4>
if MCG transmission is not suspended:

5>
initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.

4>
else:

5>
if the UE is in NR-DC:

6>
initiate the connection re-establishment procedure as specified in 5.3.7;

5>
else (the UE is in (NG)EN-DC):

6>
initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;

END OF CHANGE
