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1 Introduction
In RAN2#108 meeting, the following resolutions have been recognized on conditional PSCell addition/change (CPAC) [1]:

RAN2 understanding:

1. There are some concerns whether this topic can be finished in Rel-16.

2, Limit to intra-SN change without MN involvement (i.e. no MN reconfiguration or decision needed but SRB1 can be used) in Rel-16. Other cases may be discussed in later releases if WID is agreed. 

The email discussion “[108#67][NR Mob] Resolving open issues in CPAC and creating TP” [2] has been focused on intra SN conditional PSCell change (CPC-intra-SN). Regarding to RLF/SN change failure handling for CPC, the rapporteur (CATT) summarized the outcome from the email discussion:
Proposal 2: 

1.  Once the CPC-intra-SN procedure is executed successfully, the UE releases all CPC-intra-SN configurations stored on the UE side, no matter whether the conditional target PSCell configuration is configured by the MN or SN.


1a. upon the successful completion of conventional PSCell change procedure, the UE releases all CPC-intra –SN configurations.

2.  The SCG failure information procedure can be used for CPC-intra-SN procedure failure (due to RLF or T304-like timer expiry).

FFS the SCG failure information procedure can be used for handling of compliance check failure of CPC-intra-SN configuration.
3.  FFS on whether to specify the UE behavior upon RLF on PCell during the execution of CPC-intra-SN. Majority view on the UE behavior is that the UE stops the ongoing CPC-intra-SN procedure even if the UE supports fast MCG recovery and the UE performs RRC reestablishment procedure.

In this paper, we discuss the handling of multiple intra-SN CPC candidates when the CPC failure occurs at a UE selected target cell. In addition, the validation procedure is also discussed. 
2 Discussion
2.1 CPC-intra-SN failure handling with Multiple candidates 
2.1.1 Behaviour of existing PSCell change failure handling
The existing mechanism for handling the SCG failure is designed for a single target PSCell. For example, for PSCell addition, there is no evaluation phase in CPC before the execution. When the access to the target PSCell is unsuccessful, the UE report the failure to the network. What is the follow up behaviour of the UE regarding to other candidate cells is not specified. The expectation is upon received the failure report, the network will send RRC reconfiguration to the UE again and the UE will take action accordingly. But before the UE receives the new instruction from the network, the UE will not try to access the current target PSCell again since it already reset the SCG MAC and stopped T304. The current PSCell access failure handling procedure specified under subclause 5.7.3.2 in 38.331: 

A UE initiates the procedure to report SCG failures when SCG transmission is not suspended and when one of the following conditions is met:

1>
upon detecting radio link failure for the SCG, in accordance with subclause 5.3.10.3;
1>
upon reconfiguration with sync failure of the SCG, in accordance with subclause 5.3.5.8.3;

1>
upon SCG configuration failure, in accordance with subclause 5.3.5.8.2;

1>
upon integrity check failure indication from SCG lower layers concerning SRB3.

Upon initiating the procedure, the UE shall:

1>
suspend SCG transmission for all SRBs and DRBs;
1>
reset SCG MAC;

1>
stop T304, if running;
1>
if the UE is in (NG)EN-DC:

2>
initiate transmission of the SCGFailureInformationNR message as specified in TS 36.331 [10], clause 5.6.13a.

1>
else:

2>
initiate transmission of the SCGFailureInformation message in accordance with 5.7.3.5.
It is clear the existing procedure is designed for PSCell addition or inter SN PSCell change with single target cell. Some of the procedure does not applicable to CPC-intra-SN. Since the PSCell change is in the same SCG, the existing SRB1 and DRB associated with MCG, and SRB3 and DRB associated with the SCG do not stop with CPC-intra-SN operation. As long as RLF is not occurred at the PSCell, upon a CPC-intra-SN failure, the UE need not to perform suspend SCG transmission for all SRBs and DRB and reset SCG MAC.
In addition, for CPC-intra-SN, multiple candidate cells are pre-configured. If the UE fails to access to one candidate PSCell, it should continue to evaluate other candidate cells. If there is another candidate meeting the triggering condition, the UE should perform CPC execution to the new target PSCell right way. The overall requirement of CPC-intra-SN is not reflected in current specification.  
Observation 1: With existing mechanism, only one target cell is assumed for inter-SN addition/modification and additional changes are required for candidate monitoring and failure reporting of CPC-intra-SN.

Proposal 1: When CPC-intra-SN is configured, if CPC execution to the first target cell is failed, the UE continue evaluate other candidates and performs access to a new target PSCell cell if qualified.
Proposal 2: When CPC-intra-SN is configured, if the UE is failed to access a candidate PSCell, the UE need not suspend SCG transmission for all SRBs and DRB, and reset SCG MAC.  

2.1.2 Intra-SN CPC failure handling with multiple candidates 
Similar to CHO, the UE needs not to evaluate the execution triggering condition of other candidates and should not trigger a new execution before the on-going CPC execution on a target PSCell is finished. But it does not mean the UE should stop the measurement during the CPC execution period.

When the failure of access to the target cell occurs in a CPC-intra-SN execution, the UE requires the latest and accurate measurement results of the source PSCell and target candidates immediately for evaluating the triggering conditions of other candidates and performing the CPC procedure again. If the UE stopped the measurement during the execution period and resumes the measurement after the failure event occurs, the availability of valid measurement data can be delayed. This will delay the new target PSCell access or failure recovery process. The following work assumption should be confirmed:

Proposal 3: During the CPC-intra-SN execution on a candidate PSCell, the UE continues the measurement configured for CPC-intra-SN target selection and execution.
For CPC-intra-SN, multiple candidates have been configured. In case of an attempt of accessing a target-cell is failed, the MAC entity reported access failure indication [3] can be used to trigger the UE to evaluate the execution criteria of other candidate cells. If the triggering condition is met at another candidate cell, the UE selects the candidate cell as the new target PSCell for intra-SN CPC execution. An example intra-SN CPC multiple candidates monitoring/handleing procedure can be as follows for demonstration:

The CPC-intra-SN configured UE shall:

1>
upon random access problem indication from the target PSCell SCG MAC:

2>
stop the T304-like (if the T304-like is running) of the current target cell;

2>
initiate transmission of the SCGFailureInformation message and continue the evaluation of the triggering condition of CPAC execution.
2>
evaluate the execution condition of the other candidate cells, if another candidate cell meets the CPAC execution triggering condition:
3>
apply the stored configurations of the new target PSCell, and perform the CPAC execution.
The last step is in fact the continuation of the intra-SN CPC procedure which can be referenced to the stage 3 subclause of intra-SN CPC procedure. The stage 3 text proposal on intra-SN CPC failure handling with multiple candidates under subclause 5.7.3.2 in 38.331:
A UE initiates the procedure to report SCG failures when SCG transmission is not suspended and when one of the following conditions is met:

1>
upon detecting radio link failure for the SCG, in accordance with subclause 5.3.10.3;
1>
upon reconfiguration with sync failure of the SCG, in accordance with subclause 5.3.5.8.3;

1>
upon SCG configuration failure, in accordance with subclause 5.3.5.8.2;

1>
upon integrity check failure indication from SCG lower layers concerning SRB3.

Upon initiating the procedure, the UE shall:

1>
if intra-SN CPC is configured:
2>
stop the T304-like, if applicable;

2>
initiate transmission of the SCGFailureInformation message in accordance with 5.7.3.5;
2>
continue the intra-SN CPC candidate evaluation, target selection and execution procedure in accordance with x.x.x.x.
1>
else:

2>
suspend SCG transmission for all SRBs and DRBs;
2>
reset SCG MAC;

2>
stop T304, if running;
2>
if the UE is in (NG)EN-DC:

3>
initiate transmission of the SCGFailureInformationNR message as specified in TS 36.331 [10], clause 5.6.13a.

2>
else:

3>
initiate transmission of the SCGFailureInformation message in accordance with 5.7.3.5.
If there are multiple candidate cells meet the execution triggering condition of CPAC, if access to one target PSCell fails and another candidate PSCell is also qualified and can be access right way, the UE need not send the failure information message for the first failed target PSCell. This can save some overhead on the air-interface. 
Proposal 4: If access to one target PSCell failed and there is another qualified target PSCell for the UE to perform CPAC right way, the UE need not report the failure information of the first failed target PSCell.

Since multiple candidate cells are pre-configured for CPAC, the network does not know which cell the UE tried to access and failed. The SCGfailureinformation message for CPAC should include the cell ID(s) of the failed cell(s). If there are consecutive failed cells, their IDs should be included together in the failure information message.

Proposal 5: For CPAC failure report, the SCG failure information message including the ID(s) of CPAC execution failed cell(s).

2.2 Validation of intra-SN CPC 

Since there can be multiple candidates configured for intra-SN CPC, it is more likely not all the candidates invalid. In addition, it will be too late if the UE conduct the compliance check after execution is triggered. The cost of doing so and failed is much higher than that the UE conducting the validation check early and do not perform the execution on the invalid candidate(s). Therefore, the UE should perform the validation on configurations of all the candidate PSCells upon it received the RRC Reconfiguration message rather than wait till the execution to perform the validation.
Proposal 6: The UE conducts validation on the configurations of all the candidates upon it receives the RRC Reconfiguration message of intra-SN CPC.
If the validation is failed, there are three options:

1. The UE reports the candidate cell(s) with invalid configurations and only performs the CPC evaluation and execution on valid candidates.

2. The UE ignores the cell(s) with invalid configurations, do not report and take any action on the invalid cells including the case no one is valid. The UE only performs the CPC evaluation and execution on valid candidates.

3. The UE initiates a reestablishment procedure.

Intra-SN CPC is conducted under DC with existing UE/PCell and UE/PSCell links. As long as the link with the PCell is in good condition, there is no reason to break a good connection and get into reestablishment due to any invalid conditional PSCell candidate configuration. Therefore, option 3 can be ruled out. Since there already exist DC of UE/PCell and UE/PSCell for intra-SN CPC, there is no issue for the UE to report the invalid candidate(s) to the PCell or the source PSCell if MN is not involved.
Proposal 7: If the validation is failed on the configuration of the candidate(s), the UE reports the invalid candidate(s) and only performs the intra-SN CPC target evaluation and execution on the valid candidate(s). 

Proposal 8: The UE can send the invalid configuration report to the PCell or the source PSCell if MN is not involved the intra-SN CPC. The SCG failure report can be used for this purpose with a new invalidation-code.
3 Conclusions
Based on the discussion on the procedure of conditional SN addition/modification, we have the following:
Observation 1: With existing mechanism, only one target cell is assumed for inter-SN addition/modification and additional changes are required for candidate monitoring and failure reporting of CPC-intra-SN.

Proposal 1: When CPC-intra-SN is configured, if CPC execution to the first target cell is failed, the UE continue evaluate other candidates and performs access to a new target PSCell cell if qualified.

Proposal 2: When CPC-intra-SN is configured, the UE does not suspend SCG transmission for all SRBs and DRB, and reset SCG MAC.  

Proposal 3: During the CPC-intra-SN execution on a candidate PSCell, the UE continues the measurement configured for CPC-intra-SN target selection and execution.
Proposal 4: If access to one target PSCell failed and there is another qualified target PSCell for the UE to perform CPC right way, the UE need not report the failure information of the first failed target PSCell.

Proposal 5: For CPAC failure report, the SCG failure information message including the ID(s) of CPAC execution failed cell(s).

Proposal 6: The UE conducts validation on the configurations of all the candidates upon it receives the RRC Reconfiguration message of intra-SN CPC.
Proposal 7: If the validation is failed on the configuration of the candidate(s), the UE reports the invalid candidate(s) and only performs the intra-SN CPC target evaluation and execution on the valid candidate(s). 

Proposal 8: The UE can send the invalid configuration report to the PCell or the source PSCell if MN is not involved the intra-SN CPC. The SCG failure report can be used for this purpose with a new invalidation-code.
4 References
[1]. RAN2-108-Reno-LTE legacy R16 LTE feMOB NR eMOB_2019-11-21_final, RAN2#108-Reno
[2]. Report on 108#67email discussion on CPC_v4 (CATT) 
[3]. TS38.321 v15.6.0, Medium Access Control (MAC) protocol specification, June 2019
3GPP


