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Discussion
1 Introduction
At the RAN3 #77 meeting the way forward [1] and the stage-2 description [2] of the inter-RAT solution were agreed. The agreed method assumes a RLF Report is stored at the UE if the connection fails in LTE and the UE reconnects in UMTS. The report may then be fetched when the UE returns to LTE (via HO or a new connection setup – but within 48 hours from the failure). If the failure occurred in other eNB than the one that received the report, the latter forwards the report to the one where the failure occurred using the RLF INDICATION message. Then, the recipient may analyse the content and, if a too early HO from 3G is detected, it may inform the responsible RNC via a RIM message.
The details of the needed signalling were not decided. This paper addresses that signalling and proposes what information is to be exchanged between involved nodes.
2 Discussion

The solution for the inter-RAT MRO must consist of two parts: RLF INDICATION to forward the RLF Report from the UE, and a RIM message to notify the RNC responsible for too early HO. 
RLF INDICATION enhancements

Currently, in case of failure detection after RRC connection setup, the message is practically a container to carry the RLF Report from the UE. In case of an inter-RAT failure detection the report must be enhanced with additional information (cell IDs at the UMTS), but the container – RLF INDICATION – does not require any modification. 
Notification to RNC
In intra-LTE MRO, the notification of too early HO is done with a HO REPORT X2 message. The message may provide following information (as per Rel.11):
· The report type
· The cause for the wrong HO

· IDs of the source and target cells for the reported HO

· CRNTI of the UE in the source

· Mobility Information, if provided in the handover preparation part

· The UE RLF Report

The inter-RAT notification is used for the same purpose as in intra-LTE, the information that needs to be transferred is therefore likely to be similar. The only difference concern the UE identification: in inter-RAT handover it is not provided to the target eNB. Additionally, the way the information is provided may be changed: since most of the data is present in the UE RLF Report, it is not necessary to duplicate them as separate IEs in the notification itself. This applies to the cell IDs.
Another problem is context identification in the last serving eNB: the UE RLF Report contains the C-RNTI in that cell and the time elapsed since the failure. However, since this time may be significantly longer than in case of intra-LTE, the last serving eNB may have deleted the context. In that case part of the information is lost. Therefore, the cause for the wrong HO and the mobility information may be provided only optionally, if the context is retrieved. 
Therefore, the RIM failure notification should carry following data:
· The report type (at this stage only too early HO)

· The UE RLF Report

· Optionally: the cause for the wrong HO

· Optionally: Mobility Information, if provided in the handover preparation part

Collateral changes

The mobility information that is proposed to be included in the RIM failure notification must first be delivered to the eNB. In intra-LTE solution, this may be delivered in the X2 HO REQUEST. In inter-RAT conditions the most appropriate place for such a 32 bit container is the source to target transparent container. In case of a handover from UMTS to LTE, according to the TS 25.413, the container is to be encoded in LTE format, i.e. as the Source eNB to Target eNB Transparent Container. Therefore, the new IE shall be added there.
The change of the Source eNB to Target eNB Transparent Container will be needed also for intra-LTE MRO, when X2 HO is not possible. Details on the problem are described in [3].
3 Summary

In this document the changes need to enable inter-RAT MRO are discussed. These changes depend on the enhancements of the UE RLF Report, as requested in the LS to RAN2 [4]. But assuming they are implemented, then RAN3 should consider following modifications in the TS 36.413:
· Source eNB to Target eNB Transparent Container: addition of optional Mobility Information (32 bit string);

· New RIM procedure: Failure notification with data as described above (chapter 2.2)

The needed changes are provided in the attached CR [5].
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