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1. Introduction
In last RAN3 meeting, the solution for the inter-RAT MRO was agreed by RAN3, and an LS was sent to RAN2 to finalize the necessary enhancement of RLF Report to support the IRAT MRO solutions. This contribution analyzes the proper enhancement of RLF Report and provides corresponding proposals.
2. Discussion
2.1. Inter-RAT MRO solution
In the LS[1],  the following extensions to the RLF report are proposed from RAN3:
· The identity of the UTRAN cell where the UE attempts to connect after the failure in LTE.
· The possibility to also report a UTRAN cell as the cell serving the UE before last successful handover.

2.2. Enhancement of RLF Report
2.2.1 Too late handover from E-UTRAN to UTRAN
For this scenario, RAN2 has got consensus that a new IE “identity of the UTRAN cell where the UE attempts to connect after RLF in E-UTRA”, i.e. referred to selectedUTRA-CellId, should be stored by UE.  

At the time, the content of this IE ‘selectedUTRA-CellId’ is being discussed on RAN2 reflector. There are three options for it,

Option A.   cell global identity only; or 

Option B.   physical cell identity only; or 

Option C.   cell global identity and physical cell identity

Option A is aligned with the R10 RLF Report, which is used for intra-LTE MRO.

The rationale for Option C is that the eNB could use the UTRAN cell identified by selectedUTRA-CellId as a potential neighbour cell, but in order to use ANR or initiate inter-RAT measurements to verify the suitability of the UTRAN cell as a neighbour, the physical cell identity is needed.  The RLF occurrence might due to absent inter-RAT neighbour relation rather than incorrect inter-RAT handover threshold. In this case, the proper resolution for the failures is to build up the omitted inter-RAT neighbour relation instead of adjustment of handover trigger.  However, PCI (including frequency) but not CGI is necessary for LTE ANR function. 
According to above scenario, the Option B seems more appropriate, which can brings in less information stored by UE and also reduce signaling load over air interface. 
To analyze how Option B works, the following two cases are taken into account,


Case 1.  the concerned UTRAN cell is unknown by the last serving E-UTRAN cell when the first IRAT RLF Report is received.

Case 2.  the concerned UTRAN cell is already known by the last serving E-UTRAN cell, i.e. it is present in the NRT(Neighbour Relation Table) within the last serving eNB.
For case 1, the PSC/cell parameter ID with frequency can be used by the last serving eNB to launch ANR to fetch the CGI/LAC/RAC etc. and buildup the inter-RAT neighbour relation. Consequently, for later RLF reports, the PSC/cell parameter ID together with frequency can be used as lookup index.
For case 2, the PSC/cell parameter ID together with frequency can always be used as index to lookup the local NRT, and it can be assumed that there is no PCI confusion in UTRAN.
It can be observed that for case 1 the Option A has some inborn disadvantage, since ANR function cannot be launched with CGI by the LTE eNB to setup new NR. Therefore, other means needs to be considered, e.g. by OAM. However, the mean via OAM requests interaction between OAM system for different RAT, which could not be standardized de facto, and bring forth multi-vendor problems.
Proposal 1.  For IE selectedUTRA-CellId, UE only reports the physical cell identity.

2.2.2 Too early handover from UTRAN to E-UTRAN
For this scenario, besides the IE selectedUTRA-CellId, a second IE “identity of the UTRAN cell which served the UE before the last successful handover to E-UTRA” (referred to as previousUTRA-CellId)” should also be stored by UE.
On the content of this IE, it is also being discussed in the email reflector. What should UE reports
Option A. cell global identity, or the physical cell identity if cell global identity is unknown; or
Option B.  both the cell global identity, and the physical cell identity; or
Option C.  the physical cell identity only; or
Option D.  cell global identity, or nothing if cell global identity is unknown.
According to the above analysis, in whichever case (either case 1 or case 2) the PSC/cell parameter ID together with frequency are useful. On the contrary, for case 1, with CGI ANR cannot be triggered by the base station to fetch other necessary system information of the concerned UTRAN cell.  
For option D, the UE reports nothing in case the cell global identity is unknown for the previous serving UTRAN cell before handover.  As a result, the LTE eNB cannot notify the failure event to the UTRAN cell which needs mobility correction.  This means some detected mobility related events lost, which lowers the failure counting efficiency of IRAT too early HO.  However, these events could be counted if other alternatives were adopted.
Thereby, we suggest that from both efficiency and IE structure alignment viewpoint, Option C should be adopted.
Proposal 2.  For IE previousUTRA-CellId, UE only reports the physical cell identity.
Based on the proposal, the LAC/RAC/RNC-ID need not to be reported and stored by UE, since they can be obtained, if unknown, by last serving eNB via ANR. 
It brings in too much redundant information and makes no sense that storing and reporting these information by each UE encountering failure due to too early IRAT handover.
Proposal 3.  UE needs not to report the LAC, RAC and RNC-ID of the UTRAN cell.
3. Proposal
This contribution discusses the proper enhancement of RLF Report for IRAT MRO solution, and provides corresponding proposals. 

Proposal 1.  For IE selectedUTRA-CellId, UE only reports the physical cell identity.

Proposal 2.  For IE previousUTRA-CellId, UE only reports the physical cell identity.
Proposal 3.  UE needs not to report the LAC, RAC and RNC-ID of the UTRAN cell.
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