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1	Introduction
In release 17, the RLF report can carry information regarding two failures as opposed to a single one in legacy. However, we find that the current specification text in 38.331 is not allowing this to happen. In the following we will detail on scenarios for double failure, corrections for enabling double failure logging and point out limitations of the current implementation. 
2	Double failure encoding 
Newly defined mobility mechanisms in release 16 (e.g. CHO and DAPS HO) make it now possible for the UE to experience two connection failures during one handover. This is why RAN2 had decided to extend the RLF report in Rel-17 to include details on both failures.
Double failure can occur in the following scenarios, as described in the 37.320:
RLF report can contain latest two consecutive failures, in case one of the failures is related to CHO. In case of consecutive failures, the UE stores and reports both failure related information in the RLF report. The consecutive failure scenarios concern the following sequence of events:
a. A UE that has CHO configuration (as specified in TS 36.331 [5]) detects RLF in the source cell. The UE selects a configured candidate CHO target cell for connection re-establishment. The UE fails to re-establish to the selected CHO candidate cell.
b. A UE that has CHO configuration, executes the CHO towards the target cell upon fulfilling the configured condition and experiences a HO failure. The UE selects a configured candidate CHO target cell for connection re-establishment. The UE fails to re-establish to the selected CHO candidate cell.
c. A UE that has CHO configuration executes the normal HO towards the target cell and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell using CHO procedure.  
For DAPS, two consecutive failure information concern the following scenarios:
a. A UE detects a connection failure at the source (RLF) while performing access to DAPS target cell and fails to access the target (HOF).
b.  A UE detects a connection failure at the target cell (HOF) and fails to perform fallback (RLF at source).
All these scenarios should thus be covered by the Rel-17 RLF report, which means the UE will have to do RLF content determination twice for filling in relevant information pertaining to both connection failures.
Observation 1: In the scenarios listed above, the UE experiences double failure and should be able to log the related information in the Rel-17 RLF report.
In the current RRC specification, 5.3.10.5 RLF report content determination states as follows:
The UE  shall determine the content in the VarRLF-Report as follows:
1>	clear the information included in VarRLF-Report, if any;
While this is the correct behaviour for RLF content determination in Rel-16 and prior, where a single connection failure is possible and logged, for Rel-17 this is incorrect. If the UE were to follow this behaviour, it would log the first failure and when reaching this point again for the second one, the information regarding the first failure would be erased and only information regarding the second failure will be successfully logged. 
Observation 2: The current description of RLF content determination is incorrect as it does not allow the UE to store information regarding multiple failures.
However, the solution to this problem is not as easy as deleting this line as in certain cases, the UE does need to delete the VarRLF-Report contents after a single failure (I.e. cases in which a second failure related to this handover is not possible). 
One way to correct this, is to introduce an additional check : If the UE is not capable of expecting another failure (either it is Rel-16 or this already the second failure or CHO recovery is not enabled and/or performed), only then delete the contents of VarRLF-Report.
Proposal 1: RAN2 to agree the need to modify the clearing mechanism of VarRLF-report in Rel-17.
A secondary issue is that of the how the information linked to the two failures is stored. 
In RAN2#114e, it was decided that:
 ‘  For scenarios that two connection failures happened, the connection failure corresponds to the first failure. Separate IEs will be used for the two failures.’
In RAN2#115e, the following agreement was made: 
‘The following signalling model for the RLF-Report of CHO:
Use separate IEs within the existing RLF-report to represent the second failure, and the first failure can be represented by reusing as much as possible existing IEs.’
According to the above mentioned agreements, the first connection failure is logged as in legacy while for the second one additional IE have been introduced. In theory all the information the network needs to determine what happened and in which order is there. However, processing the information in the RLF report in the form it is now can be very tricky and requires quite some skill to capture all the dependencies. 
The RLF report would be much easier to read if certain IEs (i.e. rlf_cause, lastHOType, etc) would have double entries. 
Each entry could represent a failure and the order they are logged in also represents the order in which the failures happened. 
Proposal 2: RAN2 to confirm double failure logging in the RLF report imply some information require double entries and further modification in Rel-17.
3	Conclusion
This document has made the following observations and proposals:
Observation 1: In the scenarios listed above, the UE experiences double failure and should be able to log the related information in the Rel-17 RLF report.
Observation 2: The current description of RLF content determination is incorrect as it does not allow the UE to store information regarding multiple failures.
Proposal 1: RAN2 to agree the need to modify the clearing mechanism of VarRLF-report in Rel-17.
Proposal 2: RAN2 to confirm double failure logging in the RLF report imply some information require double entries and further modification in Rel-17.








