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22.4.2	Support for Mobility Robustness Optimisation
[bookmark: _Toc20403247][bookmark: _Toc29372753][bookmark: _Toc37760712][bookmark: _Toc46498951][bookmark: _Toc52491264][bookmark: _Toc131026591]/Unchanged part omitted/
22.4.2.2a	Connection failure due to inter-RAT mobility
One of the functions of Mobility Robustness Optimisation is to detect connection failures that occurred due to Too Early or Too Late inter-RAT handovers or Inter-system Mobility Failure for Voice Fallback. These problems are defined as follows:
-	[Too Late Inter-RAT Handover] An RLF occurs after the UE has stayed in an E-UTRAN cell for a long period of time; the UE attempts to re-connect to a UTRAN cell.
-	[Too Early Inter-RAT Handover] An RLF occurs shortly after a successful handover from a UTRAN cell to a target cell in E-UTRAN; the UE attempts to re-connect to the source cell or to another UTRAN cell.
-	[Inter-system Mobility Failure for Voice Fallback] An RLF occurs shortly after a successful handover triggered due to Voice Fallback, or a failure occurs during an handover triggered due to Voice Fallback, from a cell belonging to an NG-RAN node to a cell belonging to an E-UTRAN node; the UE attempts to re-connect to a cell belonging to an E-UTRAN node, or an NG-RAN node.
The UE makes the RLF Report available to an eNB, when RLF happens in E-UTRAN and the UE re-connects to an eNB cell. Availability of the RLF Report at the RRC connection setup or at a handover to E-UTRAN cell is the indication that the UE suffered a connection failure and that the RLF Report from this failure was not yet delivered to the network.
The eNB receiving the RLF Report from the UE may forward the report to the eNB that served the UE before the reported connection failure using the RLF INDICATION message over X2 or by means of the eNB configuration transfer procedure and MME configuration transfer procedure over S1. If present in the RLF Report, the radio measurements may be used to identify lack of coverage as the potential cause of the failure. This information may be used to exclude those events from the MRO evaluation and redirect them as input to other algorithms.
Detection mechanisms for Too Late Inter-RAT Handover and, Too Early Inter-RAT Handover and Inter-system Mobility Failure for Voice Fallback are carried out through the following:
-	[Too Late Inter-RAT Handover]
The connection failure occurs while being connected to an LTE cell, and there is no recent handover for the UE prior to the connection failure i.e., the UE reported timer is absent or larger than the configured threshold, e.g., Tstore_UE_cntxt, and the first cell where the UE attempts to re-connect is a UTRAN cell.
-	[Too Early Inter-RAT Handover]
The connection failure occurs while being connected to an LTE cell, and there is a recent inter-RAT handover for the UE prior to the connection failure i.e., the UE reported timer is smaller than the configured threshold, e.g., Tstore_UE_cntxt, and the first cell where the UE attempts to re-connect and the cell that served the UE at the last handover initialisation are both UTRAN cells.
-	[Inter-system Mobility Failure for Voice Fallback]
The connection failure occurs while being connected to an LTE cell, and there is a recent Inter-system handover due to voice fallback from NR prior to the connection failure i.e., the UE reported timer is smaller than the configured threshold, e.g., Tstore_UE_cntxt. The RLF Report from the UE includes a voice fallback indication, as defined in TS 36.331 [16].
The "UE reported timer" above indicates the time elapsed since the last handover initialisation until connection failure.
In case the failure is a Too Early Inter-RAT Handover, the eNB receiving the RLF INDICATION message may inform the UTRAN node by means of the eNB Direct Information Transfer procedure over S1. The information contains:
-	Type of detected handover problem (Too Early Inter-RAT Handover);
-	UE RLF Report Container: the RLF Report received from the UE, as specified in TS 36.331 [16];
-	Mobility Information (optionally, if provided in the last Handover Resource Allocation procedure from the UTRAN node);
[bookmark: _Toc46498958][bookmark: _Toc52491271][bookmark: _Toc131026598]/Unchanged part omitted/
22.4.3	Support for RACH Optimisation
[bookmark: _Toc131026599]22.4.3.1	General
The aim of this function is to support RACH Optimisation. RACH optimisation is supported by UE reported information and by RACH parameters exchange between:
-	E-UTRA cells;
-	NR cells, in case of EN-DC.
[bookmark: _Toc131026600]22.4.3.2	Solution description
[bookmark: _Toc131026601]22.4.3.2.1	E-UTRA cell case
The setting of RACH parameters that can be optimized are:
-	RACH configuration (resource unit allocation);
-	RACH preamble split (among dedicated, group A, group B, RSRP level, NRSRP level (for NB-IoT), NPRACH resource pools (for NB-IoT), EDT);
-	RACH backoff parameter value;
-	RACH transmission power control parameters.
RACH optimisation is supported by UE reported information and by PRACH parameters exchange or NPRACH parameters (for NB-IoT) between eNBs.
UEs which receive polling signalling shall report the below information:
-	Number of RACH preambles sent until the successful RACH completion;
-	Contention resolution failure;
-	For BL UE or UE in enhanced coverage or NB-IoT UE, the RSRP (NRSRP for NB-IoT) level in which the UE started the random access procedure;
-	For BL UE or UE in enhanced coverage or NB-IoT UE, an EDT fallback indication.
UE reporting of RACH information is not supported for a NB-IoT UE using the Control Plane CIoT EPS Optimisation,
[bookmark: _Toc131026602]22.4.3.2.2	NR cell in EN-DC case
The solution applies to an en-gNB supporting EN-DC operation. RACH optimisation is supported by UE reported information (RACH information report, see TS 38.300 [79]) made available at the eNB and further forwarded to the en-gNB, and by PRACH parameters exchanged (see TS 38.300 [79]) between en-gNBs and eNBs.
The eNB may retrieve and forward the NR RA report as specified in TS 37.340 [76].
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