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1 Introduction

At the RAN3#77 meeting, RAN3 discussed the MRO solutions for inter-RAT failure issues and agreed the way forward [1] that for both scenarios a and b, UE will send an RLF report when returning to an E-UTRAN cell. Meanwhile, several issues are still open, which are quoted as below:
1) Notify the failure event to 3G

The principle to have it in Rel-11 was agreed. The detail will be discussed in next meeting.

2) Notification of correction

It is FFS. To be discussed in next meeting.

3) Whether UE RLF report needs to be extended over S1.

It is FFS in next meeting.
The abovementioned issues are all related to the signalling, if supported, occurring in network side only. In this contribution, we focus on these notification signallings and provide our opinions on their necessities and implementational requirements.
2 Discussion
2.1 S1-based RLF Indication
As agreed in [1] and [2], the E-UTRAN will retrieve UE RLF Report when UE returns to E-UTRAN from UTRAN. This event could happen long after the RLF encountered by UE in E-UTRAN, which implies that from geographical perspective, the eNB who got the RLF Report is very likely distanced from the lasting serving eNB of the UE. Therefore, we assume these eNBs usually don’t have X2 connection.
Regarding the lack of X2 connection and recalling that currently UE RLF Report is forwarded by X2AP RLF Indication, we need to consider the feasibility of extending S1 interface with the same function for forwarding RLF Report. The importance of such extension in S1 interface is obvious since that without it, the usability of MRO algorithm would be greatly reduced for detecting and solving inter-RAT mobility issues. Therefore, we propose that S1 interface should be extended to forward RLF Report.

Proposal 1: For inter-RAT MRO solution, S1 interface should be extended to forward RLF Report.
Note that the X2AP RLF Indication is transferred in an unacknowledged mode, and it is RAN’s responsibility to interpret the message. It means in case of forwarding RLF Report through S1 interface, MME should be able to relay the failure information without interpretation. Therefore, we can conclude that the existing S1 Configuration Transfer function is capable of serving this purpose.
Proposal 2: The S1 Configuration Transfer function should be reused for forwarding RLF Report.
Note that MME relies on Target eNB-ID composed by Global eNB ID and Selected TAI to route the eNB CONFIGURATION TRANSFER message. According to [3], the Global eNB ID is of the last serving eNB and is reported in RLF Report, which is assumed to be available. The TAI is composed by PLMN Identity and TAC. Currently, UE will store the PLMN Identity of the last serving LTE cell in VarRLF-Report when RLF happening, but without the TAC information [4]. Moreover, when reporting, UE wouldn’t include the PLMN Identity in the RLF Report. Consequently, the serving eNB of the UE has insufficient routing information to forward RLF Report through S1 interface. Therefore, we can conclude that further extension to RLF Report is necessary for including the TAI of the last serving LTE cell.
Proposal 3: Further extension to RLF Report is necessary for including the TAI of the last serving LTE cell.
2.2 IRAT HO Report
As mentioned above, it is agreed in principle that the UTRAN shall be notified about the inter-RAT failure issue by E-UTRAN. More specifically, in scenario b [1], the last serving eNB shall inform the source UTRAN cell that a Too Early Inter-RAT HO happened. Obviously, an inter-RAT HO Report can satisfy this requirement.
Proposal 4: The HO Report function shall be reused for inter-RAT mobility issue notification.
Additionally, recalling that RAN3 has agreed in [5] to propagate the RLF Report in HO Report message to the “guilty” cell, we suggest make this feature also available for inter-RAT MRO detection since it is beneficial for the MRO algorithm in the source UTRA cell to analyze the improperly triggered Too Early Inter-RAT HO.
Proposal 5: The RLF Report shall be propagated by the inter-RAT HO Report.
Regarding the signaling mechanism to implement the inter-RAT HO Report, it seems quite straightforward to reuse the existing RIM protocol, but such conceive has not been evaluate thoroughly.
The peer RIM application entities, like inter-RAT MLB, NACC RIM application etc., locate in a GERAN, in a UTRAN or in an E-UTRAN access network. The RAN node requesting the information is the controlling node and the other RAN node providing the requested information is the serving node. For any RIM procedure, there is a RIM association between the controlling node and the serving node, and based on that, the RIM application entities coordinate in a request-and-response way. Moreover, the primitives of RIM protocol are also designed in the same way [6].

However, the HO Report signaling is used in a fire-and-forget way, i.e. no handshake before and no acknowledge after the transmission, while the existing RIM mechanism operates in a way far from the case of HO Report function. Hereby, we can conclude that the inter-RAT HO Report signaling cannot be implemented by reusing the existing RIM mechanism. In another word, for supporting the inter-RAT HO Report signaling, the solution is either to define a new RIM protocol primitive without establishing RIM association, or to define a new inter-RAT session-less protocol. Therefore, we propose to further study on how to implement the inter-RAT HO Report.
Observation 1: The inter-RAT HO Report signaling cannot be implemented by reusing the existing RIM mechanism.

Proposal 6: The implementation of inter-RAT HO Report signaling mechanism needs more studies.
2.3 IRAT Mobility Setting Change
For intra-LTE MRO function, the Mobility Setting Change procedure is applied for correcting the improper handover trigger settings in an autonomic way. If we want to support the inter-RAT Mobility Setting Change procedure, it would not be a problem to reuse the existing RIM protocol. 
Indeed, the issue is whether such method is feasible for inter-RAT scenario. Note that only delta values are exchanged between the RAN nodes in Mobility Setting Change procedure due to that the adaptation algorithm is supposed to be vendor-specific. For intra-LTE scenario, the adaptation algorithm can work well since the cells involved in the connection failure are most likely to be single-vendor equipments. But for inter-RAT scenario, the cells belonging to different RATs are very likely to be multi-vendor equipments, i.e. using different adaptation algorithm. Therefore, it is possible that one node may have the view of a delta value different from its peer inter-RAT node, and consequently, leading to undesirable adjustment. In another word, the distributed solution of handover setting negotiation needs more study. However, considering the tight schedule of Rel-11 MRO work, we suggest that the discussion of inter-RAT Mobility Setting Change could be postponed to Rel-12 stage.
Proposal 7: The inter-RAT Mobility Setting Change needs further evaluation and therefore it is proposed to postpone the discussion to Rel-12 stage.
3 Conclusion

In our point of view, it is beneficial for improving MRO performance to make the extensions of S1-based RLF Indication and inter-RAT HO Report, while the inter-RAT Mobility Setting Change needs further evaluation. Based on the above discussions, we propose that:
Proposal 1: For inter-RAT MRO solution, S1 interface should be extended to forward RLF Report.
Proposal 2: The S1 Configuration Transfer function should be reused for forwarding RLF Report.
Proposal 3: Further extension to RLF Report is necessary for including the TAI of the last serving LTE cell.
Proposal 4: The HO Report function shall be reused for inter-RAT mobility issue notification.
Proposal 5: The RLF Report shall be propagated by the inter-RAT HO Report.
Proposal 6: The implementation of inter-RAT HO Report signaling mechanism needs more studies.
Proposal 7: The inter-RAT Mobility Setting Change needs further evaluation and therefore it is proposed to postpone the discussion to Rel-12 stage.
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