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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 fast PCell RLF recovery during intra-SN CPC, the rapporteur (CATT) summarized the outcome from the email discussion (highlighted):
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 the email discussion, majority of the companies were leaning on that the UE starts reestablishment if RLF on PCell occurs during intra-SN CPC. In this paper, we demonstrate that during CPC-intra-SN operation and before original source PSCell is released, if SRB3 has been configured, the Rel-16 fast Pcell recovery can be simply applied via existing source PSCell. 
2 Discussion on PCell RLF Recovery
In Rel-15 NR DC when radio link failure occurs on the UE connection with the PCell (T310 expired), an overall RLF is declared on this DC operation. The merit of this approach is simple. The drawback is that it missed some opportunities that the UE can successfully recover the PCell through the existing connection with the PSCell. 

In Rel-16, for NR DC RAN2 has already developed fast MCG recovery to take advantage of the connection with the PSCell. Intra-SN CPC is in fact conducted under DC. When intra-SN CPC is configured to the UE, the on-going DC operation is not interrupted. Normally before the CPC is successful and the source PSCell is released, both the link with PCell and the link with the source PSCell are in connection. During intra-SN CPC, if there is failure at the SN side, SCG reporting procedure is performed. If RLF occurs on the link with PCell, as long as the link with the SN is in good condition (RLF with the source PSCell is not declared), we can make use of Rel-16 already adopted fast MCG recovery to minimize the chance of triggering a final RLF and getting into the reestablishment procedure. 

Proposal 1: Fast MCG recovery should be used in the case that PCell fails during intra-SN CPC as long as the source PSCell is in good condition.
After the UE is configured and started the intra-SN CPC, there are two phases: 1) candidate cell evaluation and selection, 2) execution. The following is an example of stage 3 procedure to make use of fast MCG recovery:

If RLF with PCell occurs, and

If the UE CPC-intra-SN execution is not triggered on any one of the conditional PSCell candidates and the link with the source PSCell is in good condition: 



      Perform the fast MCG recovery in accordance with subclause x.x.x.x.


Elseif the UE is conducting the execution to a target PSCell:

Do not declare RLF and wait for completion of execution. 

     
Elseif the UE succeeds to access the target PSCell and establishes the new connection with the target PSCell:

      


Perform the fast MCG recovery in accordance with subclause x.x.x.x.



Else:





Declare an overall RLF and starts reestablishment procedure.
If PCell RLF occurs and the UE is already in the execution phase to access a target PSCell, the UE is effectively in a HO process to the target cell. In addition, when access procedure is started for one target cell, the chance of other candidates also qualifying for access is also high. It is worth to allow some more time for the UE to complete the HO procedure. With successful HO to the target cell, the declaration of RLF and re-establishment can be avoided.  

Proposal 2: During intra-SN CPC, if RLF occurs with PCell but does not occur with the source PSCell, adopt the following:



If the UE is not in the execution procedure, starts the fast MCG recovery procedure;



If the UE is in the execution procedure towards a target PSCell:



The UE do not declare RLF and wait for completion of execution.
`

If the UE succeeds to connect a target cell, starts the fast MCG recovery procedure;

Elseif the UE fails to connect to any of the candidate target cells before the source PSCell failure, starts the reestablishment procedure.  

3 Conclusions
Based on the discussion on the fast PCell RLF recovery during PCP-intra-SN, we have the following:
Proposal 1: Fast MCG recovery should be used in the case that PCell fails during intra-SN CPC.

Proposal 2: Durnig intra-SN CPC, if RLF occurs with PCell but does not occur with the source PSCell, adopt the following:



If the UE is not in the execution procedure, starts the fast MCG recovery procedure;



If the UE is in the execution procedure towards a target PSCell:




The UE do not declare RLF and wait for completion of execution.
`

If the UE succeeds to connect a target cell, starts the fast MCG recovery procedure;

Elseif the UE fails to connect to any of the candidate target cells before the source PSCell failure, starts the reestablishment procedure.  
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