Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG3 #103bis	R3-191775
Xi'an, China, 8th – 12th April 2019	

[bookmark: _GoBack]Agenda Item:	25.2.3.2
Source:	Ericsson
Title:	TP to TR 37.816 on Mobility Optimization solution in NR
Document for:	Discussion, Decision
Introduction
The use case description for Mobility Robustness Optimisation (MRO) in NR aims at detecting and enabling correction of following problems:
-	Connection failure due to intra-NR or inter-RAT mobility;
-	Unnecessary HO to another RAT (too early IRAT HO with no radio link failure);
-	Inter-RAT ping-pong.

To facilitate the discussion and the progress in the SI, the following Text Proposal concentrates on solution aspects for the case of connection failure due to intra-NR or Inter-RAT mobility. The solution for the other cases can be derived subsequently.
Text Proposal for proposal to TR 37.816
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5.3.2 Solution description
Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.

The LTE support for Mobility robustness optimization (see TS 36.300) could be taken as baseline for mobility robustness optimization in NR for the case of connection failure due to intra-NG-RAN mobility.  
This approach further requires introducing in NG-RAN of a solution for exchanging Radio Link Failure (RLF) Reports and Handover Reports between NG-RAN nodes. To this end, the basic signalling defined in the LTE RLF Indication procedure (cf. TS 36.423, clause 8.3.9) and the LTE Handover Report procedure (cf. TS 36.423, clause 8.3.10) could additionally be taken as baseline solution for NR. 

5.3.2.1  Connection failure due to intra-NR and inter-RAT mobility
One of the functions of Mobility Robustness Optimization is to detect connection failures that occur due to Too Early or Too Late Handovers, or Handover to Wrong Cell. 
Similarly to LTE, solutions for the connection failure scenarios consists of one or more of the following functions:
a) [bookmark: _Hlk4426246]Detection of the failure after RRC re-establishment attempt;
b) Detection of the failure after RRC connection setup;
c) Retrieval of information needed for problem analysis.
The triggering of each of these functions could be optional and depend on situation and implementation.
For all cases, the detection for the events of Too Late Handover, Too Early Handover and Handover to Wrong Cell, when involving more than one NG-RAN node, requires introducing the RLF Indication and Handover Report procedures over the Xn interface for the purpose of signalling the RLF Report signalled by the UE to opportune NG-RAN nodes. 

Cases a): Detection of the failure after RRC re-establishment attempt
The Xn: RLF Indication procedure may be initiated after a UE attempts to re-establish the radio link connection at a NG-RAN node B after a failure at NG-RAN node A. The RLF INDICATION message sent from NG-RAN node B to NG-RAN node A may contain some or all of the following information (it is FFS whether more information could be included):
· Failure Cell ID: PCI of the cell in which the UE was connected prior to the failure occurred;
· Reestablishment Cell ID: CGI of the cell where RL re-establishment attempt is made;
· C-RNTI: C-RNTI of the UE in the cell where UE was connected prior to the failure occurred;
· UE RLF Report Container: the RLF Report received from the UE as described in clause 5.3.2.2;
· Reestablishment Cause (optionally): provided by the UE during the RRC connection re-establishment attempt.
NG-RAN node B may initiate RLF Indication towards multiple NG-RAN nodes if they control cells which use the PCI signalled by the UE during the re-establishment procedure. 
The Xn: Handover Report procedure is used in the case of recently completed handovers. The Handover Report procedure can also be used when an RLF occurs before the UE Context Release message is sent, if the random access procedure in the target cell was completed successfully. The HANDOVER REPORT message may contain some or all of the following information (it is FFS whether more information could be included):
-	Type of detected handover problem (Too Early Handover, Handover to Wrong Cell);
-	CGI of source and target cells in the handover;
-	CGI of the re-establishment cell (in the case of Handover to Wrong Cell);
-	Handover cause (signalled by the source during handover preparation);
-	C-RNTI allocated for the UE in the source cell (if available);
-	UE RLF Report: the RLF Report received from the UE and forwarded in the RLF INDICATION message.
UE may provide the RLF Report to the NG-RAN node after successful RRC re-establishment

Case b): Detection of the failure after RRC connection setup 
In case the RRC re-establishment fails or the UE does not perform any RRC re-establishment, the UE makes the RLF Report available to the NG-RAN node after reconnecting from idle mode. The information included in the RLF report from the UE is described in clause 5.3.2.2. 
Availability of the RLF Report at the RRC connection setup procedure is the indication that the UE suffered from a connection failure and that the RLF Report from this failure was not yet delivered to the network. The NG-RAN node receiving the RLF Report from the UE may forward the report to the NG-RAN node that served the UE before the reported connection failure using the RLF INDICATION message.
The NG-RAN node receiving the RLF Report from the UE may forward the report to the NG-RAN node that served the UE before the reported connection failure using the Xn: RLF INDICATION message.
In case of Too Early Handover or Handover to Wrong Cell, the NG-RAN node receiving the Xn: RLF INDICATION message may use the Xn: HANDOVER REPORT message to inform the NG-RAN node controlling the cell where the mobility configuration caused the failure.


Case c): Retrieval of information needed for problem analysis
The information needed for detailed problem analysis may be retrieved from both, the UE and the network sides. The information that is collected at the UE is provided to the network with the RLF Report, which may be forwarded to the last serving node in the Xn: RLF INDICATION message and, in case of "Too Early HO" or "HO to Wrong Cell", further in the Xn: HANDOVER REPORT message. A solution following the LTE approach could be used for this case.

5.3.2.2  UE Radio Link Failure Report container
The RLF Report is signalled by the UR via the RRC protocol.
The RLF Report from the UE may include the following information (it is FFS if any more information is needed):
· The CGI of the last cell that served the UE (in case of RLF) or the target of the handover (in case of handover failure). If the CGI is not known, the PCI and frequency information are used instead.
· CGI of the cell where the re-establishment attempt was made at.
· CGI of the cell that served the UE at the last handover initialisation.
· Time elapsed since the last handover initialisation until connection failure.
· An indication whether the connection failure was due to RLF or handover failure.
· The radio measurements and measurements configurations. These can be listed as follow:
1) Information related to the Radio-link monitoring (RLM) on serving cell (where the RFL is detected)
· 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.

2) Information related to the beam failure detection (BFD) on serving cell (where the RLF is detected)
· Beam measurements on BFD related resources i.e., measurement on reference signals (RS) such as:
· SSB
· CSI-RS
Measurements to be logged may be at least RSRP, RSRQ, SINR, Qout, Qin, etc.
Note that BFD and RLM resources may be different from each other.

3) Information related to the beam failure recovery (BFR) on the serving cell where the RLF happened including:
· Measurements performed on the list of the candidate beam-resources configured for BFR reason. 
· Measurement on signals that where “not” listed in the candidate beam-resources list while the UE detects such signals with a quality above a certain beam suitability threshold. 
· There measured signals can include: 
· SSB
· CSI-RS
Measurements to be logged may be at least RSRP, RSRQ, SINR.

4) Information on RRM measurements per beam on a serving cell (where RLF is detected) 
· Beam level measurement for cell quality derivation 
· Beam level measurement on at least one neighbour cell for cell quality derivation
· Beam level measurement on a cell the UE selects and performs reestablishment after RLF
· Measurement can be done on RS such as 
· SSB 
· CSI-RS
· TRS, DMRS or any combination of these signals;

5) Logging sensor data, including UE orientation/altitude to log in addition to location, speed and heading (e.g., digital compass, gyroscope as well as barometer etc.). 

6) UE speed state (low, mid, high) configured for example as part of speed-based scaling procedure.
· C-RNTI allocated for the UE in the last serving cell.
· RLF trigger of the last RLF that was detected.
· Time elapsed from the connection failure till RLF Report signalling.
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