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Introduction
This paper is subsequently enhanced from [3] presented in the meeting RAN3#81(August 2013) for the MRO analysis in the TR37.822 [1]. We propose the text to be included in the report. This paper has considered feedbacks and comments, also considering Alcatel-Lucent contribution R3-120264 [4]. 
Enhancements based on MRO Discussion
Previous release R3-120264 CR-set corrects the definition of too late handover, too early handover and the handover to wrong cell, and checks the sufficient information is available for the MRO analysis. The well-formed detailed analysis depicts an amount of valuable flow diagrams, message flows for clarifying the scenarios. They have not been included in the 3GPP TR/TS, but only the definition of the terminologies in text. A message flow diagram in the 3GPP standard explain often more than thousand words, they are essential part for the correct understanding of the definitions of the terminologies. The will enhance the common understanding of TS36.300 [2]. Hence we propose 
Proposal 1: to include the flow diagrams and descriptions as the common understanding in the TR37.822. 
There are enhancements to be specified based on the MRO decision flows in [4] and the TS36.300 [2].
Considering the state “any good neighbours at failure” ([7], Fig. B1.2; B2.2), it is useful to obtain the UE location and velocity information for analysing the coverage problem. They will be useful to verify the relevant true cells coverage boundary and UE’s velocity shows the level of the mobility and avoid similar problem occurs again from passing a small cell. Further the state checking on “any good neighbours at failure” and “any suitable cell” (Figure B3.2) may be derived from the following two methods:
1. The location and velocity at the instance of the cell selection, and/or
2. The UE measurements used for the cell selection. 
Their combination can be used to calculate the cell coverage boundary and validate the theoretical cell coverage, and with advanced calculation to estimate the probable real UE measures at the instance of the failure occurrence. The measurement values at a cell boundary may be useful for adjusting the corresponding HO parameters at a specific circumstance.
How the handover failure type is verdict and whether a failure is caused by UL interference, may also be traced from measurements. 
[bookmark: _GoBack]For the aforementioned reasons, we propose the system should always be capable of generating and collecting with a stronger conditional obligation than optional ASN.1 specification for the source element of these information: the UE location information, velocity, candidate cell list, measurements to neighbouring cells, failure cause, indication if radio irrelevant failure cause.
Proposal
We propose to agree to include the proposed text into the TR37.822.
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X.A		Annex - Miscellaneous MRO Enhancements

One of the functions of Mobility Robustness Optimization (MRO) is to analyse the connection failure and differentiate the causes defined in TS 36.300 [2]: too late handover, too early handover or handover to a wrong cell. When detected the failure after an RRC re-establishment and RRC connection setup procedure, the information have to be available from UE for MRO problem analysis.
Cause 1: too late handover
Description:
The UE is moving faster than the HO procedure adjusts its setting when UE handover is triggered after eNB detects the signal strength of the source cell is too low. It leads to a RLF. The late handover may occur under the conditions: (a) During a handover procedure or before a handover procedure, UE detects RLF in the source cell. (b) UE re-establishes in another cell at a different eNB than the source eNB. 
Flow:
1. UE is connected with a cell from the source node.
2. UE detects a failure after loss of connection for a specified long time and select a target cell at the target node eNB/RN. UE sends re-establishment to the target node.
3. The target node detects the establishment is incomplete when timer T311 expires, it sends RLF indication to the source node to provide the failure information. 
4. Source node receives the RLF indication from the target node, source node is able to retrieve the failure information from the UE.


Cause 2: too early handover
Description:
Too early handover is triggered when an UE enters the coverage of another cell contained inside the coverage of the serving cell. RLF occurs typically at the places the cell coverage is fragmented. The characteristics of this type failure: Handover procedure is not completed successfully where the RLF occurs a short time after the handover triggered to the target cell.
Flow:
5. UE is connected with source node and complete the handover procedure with the cell of the target eNB/RN. The source eNB/RN sends handover command to UE, then UE sends handover confirm to the target eNB/RN. The target eNB starts Tstore_UE_cntxt and before it expires the UE context release is sent to the source eNB/RB. 
6. UE detects a radio link failure then transmits RRCConnectionReestablishmentRequest to the source eNB/RN to return to the previous cell.
7. The source eNB/RN sends RLF indication to the target eNB/RN. 
8. The target eNB/RN sends handover report to source eNB/RN to provide the cause “too early handover”.
9. The source eNB/RN sends rlf-Indication to the UE in order to receive the rlf-Report



Cause 3: handover to a wrong cell
Description:
Handover to a wrong cell may be caused by the incorrect cell neighbouring relation which leads to the handover directly to a wrong cell. Its characteristics are that RLF occurs a short time after the handover triggers to the target cell. The handover procedure may or may not be completed yet and then UE re-establishes to a different cell than the source and target cell.
Flow:
10. The source eNB/RN sends the Handover Request to prepare the target eNB/RN for the UE handover with security context and RB context. 
11. The target eNB/RN sends the Handover Request Acknowledge to the source eNB/RN to provide the UE the new reserved UE bearer and access information at the target node.
12. The source eNB/RN sends the RRC Reconfiguration Request to the UE with the new UE access configuration with the target eNB/RN.
13. UE starts RACH procedure with the target eNB/RN for establishing the new connection. The UE starts the timer T311 for the UE re-establishment procedure but the target cell becomes unsuitable. T311 timer expires and the UE detects radio link failure to the designated target cell.
14. The designated eNB/RN transmits the rlf-indication to the source eNB/RN without a rlf-report.
15. UE starts to re-establish the connection with another suitable target cell at another eNB/RN with the RRC connection request.
16. The re-established target eNB/RN sends rlf-indication to the designated target eNB/RN.
17. The designated target eNB sends handover report containing the cause handover to a wrong cell.





In order to differentiate the handover failure causes and enhance MRO analysis, the following are to be generated and collected:
UE and (H)eNB shall include in the rlf-Report the UE location coordinates and horizontal velocity when UE location info is available when a failure occurs.
The (H)eNB may be capable of including the candidate cell info list from RRM-Config of handoverPreparationInformation in the rlf-Report and/or handoverReport.
After (H)eNB sends RRC Reconfiguration Request to the UE and failed to complete this procedure, UE shall provide the measurements related to the requested target cell and the failure cause for the inclusion in the rlf-Report.
Target (H)eNB shall include an indication in the RLF Indication when a handover to a target cell fails not caused by the radio link measurements such as signal level and signal quality specified in TS45.008.
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