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1
Decision/action requested

Discuss the proposal and decide on the way forward.
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Rationale

RLF reporting is an existing functionality defined within RAN2 primarily to support the distributed MRO. In Rel-10 the RLF report format has been extended in order to provide more useful data for the centralized SON use cases.

SA5 has experessed concerns (not necessarily justified) that there may be too much RLF reporting data available within the network potentially overloading the TCE, backhaul etc... Therefore some filtering or RLF reports prior to collection at the TCE may be needed.

At 3GPP SA5-81 NSN proposed to to introduce RLF filtering based on the report release version (Rel9 vs. Rel10) [1] arguing that only Rel-10 reports are useful to the c-SON as containing information about the PCI of a cell where the RLF occurred. During the discussion of NSN proposal a few important clarifications have been made:
· Since the Rel-9 RLF reports may be collected by the eNodeB only after successfull RRC reestablishment, the PCI of a cell where the failure occurred will be known to the retrieving eNodeB from the ReestabUE-Identity portion of the RRCConnectionReestablishmentRequest message (see below).

· The frequency of RLF occurrences in a typical (optimized) network is expected to be relatively low; therefore, the overall amount of collected RLF reports may be not significant enough to affect the backhaul capacity.
The RRCConnectionReestablishmentRequest message content [2] section 6.2.2:

-- ASN1START
RRCConnectionReestablishmentRequest ::= SEQUENCE {
  criticalExtensions    CHOICE {
    rrcConnectionReestablishmentRequest-r8    RRCConnectionReestablishmentRequest-r8-IEs,
    criticalExtensionsFuture      SEQUENCE {}
  }
}
RRCConnectionReestablishmentRequest-r8-IEs ::= SEQUENCE {
  ue-Identity                     ReestabUE-Identity,
  reestablishmentCause            ReestablishmentCause,
  spare                           BIT STRING (SIZE (2))
}
ReestabUE-Identity ::=        SEQUENCE {
  c-RNTI                          C-RNTI,
  physCellId                      PhysCellId,
  shortMAC-I                      ShortMAC-I
}
ReestablishmentCause ::=      ENUMERATED {
  reconfigurationFailure, handoverFailure, otherFailure, spare1
}
-- ASN1STOP

According to the clarifications above, it may be possible to augment the Rel-9 RLF report with PCI of a cell where the RLF occurred making it more usable for the centralized SON. We’ll try to demonstrate what other pieces of information missing in Rel-9 RLF report may be added via augmentation mechanism (that could be a part or RLF report collection at the eNodeB).
The diagram below illustrates a scenario where UE experiences a RLF in a cell of eNodeB A and successfully reestablishes RRC to a cell of eNodeB B. eNodeB B retrieves RLF report from the UE and forwards it over X2 to eNodeB A. 
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The “RLF report (1)” shows the original RLF report (unaugmented) retrieved from the UE. The “RLF report (2)” shows a potentially augmented report sent to TCE by the eNodeB B. The “RLF report (3)” shows a potentially augmented report sent to TCE by the eNodeB A (two options possible here – either it directly retrieves it from UE or receives it over X2 from the eNodeB that retrieved it).
The RLF report content [2] section 6.2.2 defined in UEInformationResponse message:

RLF-Report-r9 ::=               SEQUENCE {
  measResultLastServCell-r9       SEQUENCE {
    rsrpResult-r9                   RSRP-Range,
    rsrqResult-r9                   RSRQ-Range                OPTIONAL
  },
  measResultNeighCells-r9       SEQUENCE {
    measResultListEUTRA-r9        MeasResultList2EUTRA-r9     OPTIONAL,
    measResultListUTRA-r9         MeasResultList2UTRA-r9      OPTIONAL,
    measResultListGERAN-r9        MeasResultListGERAN         OPTIONAL,
    measResultsCDMA2000-r9        MeasResultList2CDMA2000-r9  OPTIONAL
  }  OPTIONAL,
  ...,
  [[
    locationInfo-r10            LocationInfo-r10              OPTIONAL,
    failedPCellId-r10           CHOICE {
      cellGlobalId-r10            CellGlobalIdEUTRA,
      pci-arfcn-r10               SEQUENCE {
        physCellId-r10              PhysCellId,
        carrierFreq-r10             ARFCN-ValueEUTRA
      }
    }                                                         OPTIONAL,
    reestablishmentCellId-r10   CellGlobalIdEUTRA             OPTIONAL,
    timeConnFailure-r10         INTEGER (0..1023)             OPTIONAL,
    connectionFailureType-r10   ENUMERATED {rlf, hof}         OPTIONAL,
    previousPCellId-r10         CellGlobalIdEUTRA             OPTIONAL
  ]]
}

In case where RLF report is collected for TCE by the eNodeB different from the one where RLF occurred, the following information may be augmented to the Rel-9 report (converting it to a pseudo Rel-10 format):

· failedPCellId-r10 may be partially filled using information from the RRCConnectionReestablishmentRequest message;
· reestablishmentCellId-r10 is known to the retrieving eNodeB;

· connectionFailureType-r10 may be filled using information from the RRCConnectionReestablishmentRequest message;
In case where RLF report is collected for TCE by the eNodeB where RLF occurred (either directly retrieving it from UE or receiving it via X2 interface), the following information may be augmented to the Rel-9 report (converting it to a pseudo Rel-10 format):

· failedPCellId-r10 may be filled using information from the UE context;

· reestablishmentCellId-r10 is known to the retrieving eNodeB and communicated in the RLF Indication message if RLF report was received over X2;

· timeConnFailure-r10 may be filled using information from the UE context;

· connectionFailureType-r10 may be filled using information from the UE context;

· previousPCellId-r10 may be filled using information from the UE context;

The only Rel-10 IE that can not be augmented by either eNodeB is locationInfo-r10 [2] section 6.3.5:

-- ASN1START
LocationInfo-r10 ::=  SEQUENCE {
  locationCoordinates-r10          CHOICE {
    ellipsoid-Point-r10            OCTET STRING,
    ellipsoidPointWithAltitude-r10      OCTET STRING,
  ...
  },
  horizontalVelocity-r10          OCTET STRING        OPTIONAL,
  gnss-TOD-msec-r10            OCTET STRING        OPTIONAL,
  ...
}
-- ASN1STOP

The RLF location information may be especially interesting to the operator (smilar to the MDT location information). But since this IE is optional in the RLF report, filtering RLF reports based on the release version of the report does not guarantee that all RLF reports sent to TCE will contain it.
4
Detailed proposal

Discuss the importance of detailed RLF location information (finer granularity than just PCI) and decide whether filtering RLF reports based on the presense of LocationInfo-r10 Information element is justified.
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