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Introduction
As part of SI of Rel 16 SON functions Mobility Robustness Optimization (MRO) aspects of Dual Connectivity (DC) scenarios have been investigated and three different DC related failure types have been identified and captured as part of TR 37.816 [1]. In this paper we investigate these failure cases and propose an improved text for failure types to be captured as part of TS 37.340.  
[bookmark: _Ref178064866]Discussion
During the SI of Rel 16 SON functions MRO aspects of DC scenario have been investigated and three different DC related failure types have been identified and captured as part of TR 37.816 [1]. 
SN change-related failures can be categorized as follows:
· Failures due to too late SN change triggering: an SCG failure occurs after the UE has stayed for a long period of time in the cell of the SN; the MN makes decisions for UE, making UE to establish the radio link connection in a different SN.
· Failures due to too early SN change triggering: an SCG failure occurs shortly after a successful SN change from a source SN to a target SN or a SN change failure occurs during the SN change procedure; the MN makes decisions for UE, making UE to re-establish the radio link connection in the source SN.
· Failures due to change to wrong SN triggering: an SCG failure occurs shortly after a successful SN change from a source SN to a target SN or a SN change failure occurs during the SN change procedure; the MN makes decisions for UE, making UE to establish the radio link connection in a SN other than the source SN or target SN.









Figure 1: SN change-related failures types definition captured as part of 37.816.
However, in our understanding, the provided text does not capture the actual failure types in a proper way. First point is that it only captures the SN Change-related failures. However, in our understanding, the failures may happen also in intra-SN scenarios in which the UE fails to perform SCG change procedure from one PSCell to another PSCell both belonging to the same SN node.
1. [bookmark: _Toc58319447][bookmark: _Ref60918669]The provided text as part of 37.816 concerns the SN change related failures, while it should cover any SCG failure types, i.e. also intra SN failures.


In addition, the failure definitions are dependent to the master node (MN) behavior upon failure (as highlighted in Figure 1). However the MN actions can be different based upon implementation and may vary upon network load and traffic demands.
1. [bookmark: _Toc58319448][bookmark: _Ref60918696]The provided text as part of 37.816 defines the SCG failure types based on the MN action. However MN actions upon failure can be different based on the implementation, network load and traffic situation. 
Hence, we propose to make the DC related failure type detection independent of MN decision upon failure, but only relying on the radio link measurement provided by UE as part of SCGFailureInfomation report. In other words, the failure types can be determined based on the following definitions.
· A too late PSCell change can be identified if the provided measurements, included in  the SCGFailureInformation, reveal there was a cell with a sufficiently good link quality to be used as PSCell at the time of failure  
· A too early PSCell change can be identified if the provided measurements, included in the SCGFailureInformation, reveal that the source PSCell was better than the target PSCell at the time of SCG failure.
· A SCG change to wrong cell can be identified if the provided measurement, included in the SCGFailureInformation, reveal there was a better PSCell than target and source cell at the time of SCG failure.     
Hence, we propose the following text to be captured as part of TS 37.340.
1. [bookmark: _Toc58319449][bookmark: _Ref60918711]RAN3 to agree with the TP for the SCG change failure definition as provided in the TP to TS37.340.
 · Too late SCG change: an SCG failure occurs after the UE has stayed for a long period of time in a PSCell; Measurements provided as part of SCGFailureInformation report reveal the target PSCell was a suitable cell better than the serving PSCell at the time of failure.
· Too early SCG change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; Measurements provided as part of SCGFailureInformation report reveal the source PSCell was a better cell than the target PSCell at the time of failure.
· SCG change to wrong cell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure. Measurements provided as part of SCGFailureInformation report reveal there was a suitable cell better than the target PSCell at the time of failure.









Figure 2: New definition of SCG change-related failures types.









Conclusion
In section 2 we made the following observations:
Observation 1	The provided text as part of 37.816 concerns the SN change related failures, while it should cover any SCG failure types, i.e. also intra SN failures.
Observation 2	The provided text as part of 37.816 defines the SCG failure types based on the MN action. However MN actions upon failure can be different based on the implementation, network load and traffic situation.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN3 to agree with the TP for the SCG change failure definition as provided in the TP to TS37.340.
[bookmark: _In-sequence_SDU_delivery]Appendix: TP to TS 37.340
[bookmark: _Toc29248356][bookmark: _Toc37200943][bookmark: _Toc46492809][bookmark: _Toc52568335][bookmark: _GoBack]X	Support for Self-Organised Networks
[bookmark: _Toc52568376]X.1	General
Support for self-organised networks is described in subclause 22.4 in TS 36.300 [2] and in subclause 15.5 in TS 38.300.
X.2	MRO for PSCell change
One of the functions of MRO for PSCell change is to detect SCG failures that occur due to Too late SCG change or Too early SCG change, or Triggering SCG change to wrong SN. These problems are defined as follows:
-	Too late SCG change: an SCG failure occurs after the UE has stayed for a long period of time in a PSCell; Measurement provided as part of SCGFailureInformation report reveals there was a suitable better than the serving PSCell at the time of failure.
-	Too early SCG change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; Measurement provided as part of SCGFailureInformation report reveals the source PSCell was a better cell than the target PSCell at the time of failure.
-	SCG change to wrong cell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure. Measurement provided as part of SCGFailureInformation report reveals there was a suitable better than the target PSCell at the time of failure.


