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Introduction
[bookmark: _Ref178064866]As part of the RAN centric data collection and utilization SI, several Self Organizing Network (SON) functions were discussed and some of the SON functions were also agreed and prioritized for WI phase. One of the SON functions agreed to be considered in WI phase is Mobility Robustness Optimization (MRO). Different mobility failure types have been classified based on the NR peculiarities while taking LTE as baseline as: (i) intra system mobility failures and (ii) inter system mobility failures [1]. In this paper, we elaborate around intra-system failure types and discuss potential issues that may raise considering this classification which means further discussion may be required on classifying new failure cases.
Background
In LTE, Mobility Robustness Optimisation (MRO) aims at detecting and enabling correction of following problems, which will deteriorate user experience and waste network resources:
-	Connection failure due to intra-LTE or inter-RAT mobility;
-	Unnecessary HO to another RAT (too early IRAT HO with no radio link failure);
-	Inter-RAT ping-pong.
In this paper we focus on failures identified and classified for intra-LTE scenario. For connection failure due to intra-LTE, three kinds of failures were identified: too late HO, too early HO and HO to a wrong cell. The detection of the events is enabled by the RLF Indication and HO Report procedures. By analysing the report from UE and network side information, HO related parameters could be adjusted to resolve the detected problems. 
For NR, mobility optimization solution is studied to possibly detect and resolve the above-mentioned problems, by taking LTE solution as the baseline solution. Generally, NR mobility failures can be classified as 
· intra-system mobility failures, 
· inter-system mobility failures. 
Here we focus on intra-system scenario and discuss new types of failures that may need to be further investigated in RAN2 as new classification for these types of failures may be required. 
Intra-system mobility failures classification 
Similar to the LTE network, in NR UE may fail to perform the HO due to the wrong cell level configurations (e.g., cell individual offset [CIO] or time to trigger [TTT] values). Wrong configurations of such parameters may cause Too Early, Too Late HOs, or handover to a wrong cell. Detection of such failure using the information provided by radio link failure report (RLF report), forwarded via X2/Xn between RAN nodes owning re-established cell, source and target cells, assists the network to build statistics for each failure type and optimize the cell level mobility configuration parameters to enhance the mobility procedure. Therefore, the intra-LTE failure types classified in LTE (according to the TS 36.300) are applicable in NR mobility scenarios and same solution can be applicable to detect and resolve such problems which is truly captured in the TR 37.816. Here is an excerpt from TR 37.816 highlighting three failure types that UE may experience in NR as in LTE.

1) Connection failure due to intra-system mobility
      Failure event definition:
· [Intra-system Too Late Handover] An RLF occurs after the UE has stayed for a long period of time in the cell; the UE attempts to re-establish the radio link connection in a different cell.
· [Intra-system Too Early Handover] An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in the source cell.
· Intra-system Handover to Wrong Cell] An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.












Figure 1. Adapting legacy types of failures from LTE network for intra-system NR failures. 
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In this regard, we have provided a TP [2] concerning the required text for intra-system mobility failures classification and detection that can be applied to TS 38.300. In addition, inter-RAT mobility failures definition in TS 36.300 is subject to changes and a TP [3] is produced concerning the required changes.   
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Potential issues with current failures classification
Different from LTE network, in NR mobility procedure beams (SSB or CSI-RS) play key role providing a wide range of performance for mobility procedure. For example, beams in the serving cells can be configured for RLM purpose that is different from LTE. Therefore, any failure caused by sub-optimal configuration at beam level is not distinguishable with the legacy types of failures adapted from LTE network. In other words, new types of failures may be emerged by wrong configuration of parameters at beam level, that may need further investigations with new classifications. 
These RLM failures and leveraging the RLM beam measurement information (shown in Figure 2) have been extensively discussed in [4]. In general, such failures may be wrongly interpreted with legacy failure types (e.g., Too Late HO, Too Early HO, or even handover to wrong cell). Wrong detection of these failures may lead to taking wrong actions by network that could deteriorate the mobility procedure performance even further. For example, if the failure is caused by wrong configuration of RLM resources which may be wrongly interpreted as Too Early or Too Late HOs (depending on the situation, discussed in [4]), the network may change the CIO which may cause additional impairments in the mobility performance later on.  
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In this regard, in TR. 37.816, some beam level information is agreed to be included as part of RLF report that can assist the network to detect such new failure cases, avoiding misinterpretation of the failures with the legacy failure types such as Too Early or Too Late HOs. An excerpt of the beam related information from the TR 37.816 is shown in the following which includes measurement (in terms of RSRP, RSRQ, SINR, etc.) on the resources (SSB or CSI-RS beams) either used (or not used) for RLM purpose. 

	· Information related to the Radio-link monitoring (RLM) on serving cell (where the RLF is detected) and on target cell (in case of handover failure)
· Beam measurements on RLM related resources i.e., measurement on reference signals (RS) such as:
· SSB 
· CSI-RS
Measurements to be logged may be RSRP, RSRQ, SINR, Qout, Qin, etc.



Figure 2.  Excerpt from 37.816 on the beam level information to be used for detection of new failures and assisting the network to optimize the RLM resources. 

Conclusion
In section 2 we made the following observations:
Observation 1	As capture in 37.816, same intra-LTE failure types are applicable to NR mobility failures.
Observation 2	NR mobility procedure may fail due to wrong beam configurations for RLM procedures.
Observation 3	Failures caused by wrong beam configuration of RLM may be wrongly interpreted as legacy failure cases such as Too Late or Too Early HO.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 is kindly requested to approve the TP [2] to 38.300.
Proposal 2	RAN2 agree on updating the Inter-RAT section of 36.300 based on the agreed TR and provided TP [3].
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