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1   Introduction
At recent RAN3 meetings, RAN3 has discussed the need to introduce forwarding of the RLF report over the S1 interface in inter RAT Too Late HO scenarios with islands of LTE coverage. 
In the LS to RAN2 [1] where the above is described, it is analyzed that “In this scenario, the failure occurs in LTE and the report is sent when the UE connects to LTE again, which may be a long time and at a long distance from where the failure occurred”, and thus, the eNB receiving the RLF report may not have an X2 connection to the cell serving the UE at the time of failure. In such case RLF report delivery over the S1 interface is required. Furthermore, as noticed in the in the LS “in order to properly route the message over different MME pools, the TAI of the last serving cell is needed”
In the LS RAN2 is asked “to add the TAI of the serving cell at RLF in the RLF report, if feasible”. In this contribution, we will analysis the feasibility to include TAI in RLF report.
2   Discussion
2.1   The feasibility of reporting TAI in RLF report
As shown in current specification [2] below, the serving cell at RLF is identified by CellGlobalIdEUTRA or PCI-ARFCN in the RLF report. In order to properly route the message over different MME pools, CellGlobalIdEUTRA and corresponding TAI are needed, however TAI is absent in current RLF report.

RLF-Report-r9 ::= 




SEQUENCE {


...,


[[
locationInfo-r10



LocationInfo-r10

OPTIONAL,



failedPCellId-r10





CHOICE {




cellGlobalId-r10





CellGlobalIdEUTRA,




pci-arfcn-r10






SEQUENCE {





physCellId-r10






PhysCellId,





carrierFreq-r10






ARFCN-ValueEUTRA




}



}















OPTIONAL,



…

]]
Furthermore, The TAI includes TAC and PLMN-ID, and the UE acquires the TrackingAreaCode, PLMN-IdentityList as well as CellIdentiy from SIB1 of the serving cell as defined in [2] below:

SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





CSG-Identity


OPTIONAL
-- Need OR


},
Therefore, the feasibility to include TAI in RLF report will depend on the availability of SIB1 information of the serving cell in the UE when RLF or HOF happens. Then, back to the scenario of inter RAT Too Late HO as defined in [3]:
-
[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.
It can be seen that in the Too Late Inter-RAT handover scenario, the UE has stayed in serving cell at RLF for long period of time (usually several seconds), since the SystemInformationBlockType1 uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms as defined in [2], this implies that the UE could have enough time to acquire the SIB1of the cell in most case , therefore, it is feasible to add TAI of serving cell at RLF in the RLF report in inter RAT Too Late HO scenarios. 
Proposal 1: Reply to RAN3 that it is feasible to add TAI of the serving cell at RLF in the RLF report for Too Late Inter-RAT handover scenario. 
2.2   How to report TAI in RLF report

The TAI consists of TAC and PLMN-ID, and the UE could acquire TAC and PLMN ID from SIB1. There are several options on reporting TAI in RLF report as below:

· Option1: Only reporting TAC 

In current RLF report, the CellGlobalIdEUTRA for the serving cell at RLF has been available, and in which PLMN-ID is included, therefore eNodeB could deduce TAI form the TAC and PLMN-ID in the CellGlobalIdEUTRA. As defined in [2] the PLMN ID in the CellGlobalIdEUTRA is the PPLMN of the cell.
· Option2: reporting TAC as well as PLMN list

In this option the UE reports the PLMN list as well as TAC acquired from SIB1 of the failedPcell, this provide full information of PLMN. 

· Option3: the UE reports the RPLMN and TAC
The UE reports the RPLMN and TAC acquired from SIB1 of the failedPcell. 
· Option4: the UE reports the PPLMN and TAC
The UE reports the PPLMN and TAC acquired from SIB1 of the failedPcell. 
The option4 and the option1 has the same result however the option4 requires more bits in the RLF report, thus we can exclude the option4.

Since there has the description about the TAC in SIB1 in [2] indicating that the TAC is “A trackingAreaCode that is common for all the PLMNs listed”, seems it is a bit redundant to report all PLMN for the failedPcell for the options3  in order to properly route the message over different MME pools .

On option2, we can not see any additional to report RPLMN of UE comparing with the reporting PPLMN of the failedPcell.
Therefore, we propose to report TAC and use PLMN in CellGlobalIdEUTRA for routing the RLF message, i.e option 1.
Proposal 2: Addition of TAC of the serving cell at RLF is enough, since the PLMN-ID has been available in the CellGlobalIdEUTRA for the serving cell at RLF in the current RLF report. 
3   Conclusion
In this contribution, we discussed the feasibility to include TAI in RLF report, and propose:
Proposal 1: Reply to RAN3 that it is feasible to add TAI of the serving cell at RLF in the RLF report for Too Late Inter-RAT handover scenario, 
Proposal 1: Reply to RAN3 that from RAN2 point of view, addition of TAC of the serving cell at RLF is enough, since the PLMN-ID has been available in the CellGlobalIdEUTRA for the serving cell at RLF in the current RLF report. 
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