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1   Introduction
The problem for RLF reporting in LTE island coverage was discussed and captured in the TR37.822:
Problem description:
In LTE deployments where small LTE cells are used to provide capacity in areas with high capacity requirements, the LTE coverage may be limited to islands. In the edge of these islands it is very important to set the correct inter RAT mobility parameters to balance the amount of measurements and avoid call drops. Inter RAT MRO provides the support for this, but requires an X2 connection in order to report the failures. At the same time, the reporting solution for inter RAT MRO is that the UE reports when connecting to LTE again after the failure. If the coverage is not mature (islands) the UE may travel quite far before reaching LTE coverage again. Enabling these reports would require an extensive setup of X2 connections.
Three solutions were discussed:

Solution 1: Use proprietary methods (e.g. OAM) to forward the information in the RLF report to the eNB handling the last serving cell.
Solution 2: Forward the information in the RLF report over S1 to the eNB handling the last serving cell in the same MME pool.
Solution 3: Forward the information in the RLF report over S1 to the eNB handling the last serving cell in any MME pool. This requires that the TAI of the last serving LTE cell is known. 
The contribution compared the solutions and proposed a way forward.
2   Discussion
Operator proposed solution 1 due to the following merits observed:

With this solution the RLF indication is first send to the OAM and then, depending on the timely validity of the RLF message, the OAM may forward the RLF indication to E-UTRAN cell involved in the Inter-RAT MRO failure. Contrary to the solution with extension of RLF indication over S1, this solution does not have any standard impact. Furthermore, if the RLF indication is tardily received at the OAM after an Inter-RAT MRO corrective solution has been already performed, the OAM may discard the RLF indication message without any additional signalling to forward it to the eNB.  

Solution 2 is a standard solution to support RLF reporting over S1 in the same MME pool. In case the cell where the UE reconnect in LTE and the last serving cell are in the same MME pool, the validity of the RLF reporting is high. The possibility of the obsolete signaling is low.
Solution 3 requires the RLF reporting over S1 even though the UE already move very far from the last serving cell. This solution has the following drawbacks:

· If a RLF indication is received after an Inter-RAT MRO corrective solution has been already performed, the RLF indication would just be discarded by the eNB. Therefore, these signaling (3 messages) may just be received as obsolete signalling without any significant use for the Inter-RAT MRO solution mechanism. 
· Assuming that the area spanned by an MME pool is quite large, it would be quite exceptional that all UE’s that experience an RLF after a too early handover from RNC1 to eNB1 (which is in MME pool1), would only report the RLF in eNB’s outside MME pool1. Therefore solution 2 should be sufficient to handle the majority of cases. MRO is based on statistics.
· We will only get the TAI reported from UEs of Rel12 or later. UEs for Rel-11 will not report the TAI. 
· The feasibility of including the TAI in the RLF report from the UE is not clear.

The comparison of the solutions was shown in the table 1 below:

Table 1: Comparison of the three solutions to provide RLF reporting
	
	Specification impact
	O&M impact
	UE impact
	Possibility of obsolete signalling

	1
	No impact                       (
	O&M need to forward RLF report to the last serving cell.                                   (
	No impact                    (
	No                                  (

	2
	Define the RLF reporting over S1;

Two signalling are needed for RLF reporting            (
	No impact                         (
	No impact                    (
	Low                                (

	3
	Define the RLF reporting over S1;

UE report TAI in RLF report;

Three signalling are needed for RLF reporting  

                           ((
	No impact                         (
	UE report TAI in RLF report                           (
	High                               (


From the comparison, it can be see that solution 1 should be selected if operators want a proprietary solution. The validity of the RLF reporting can be assured and there is standard impact. If standard solution without O&M involvement is needed, then solution 2 has distinct benefits and should be the way forward.
Proposal:  It is proposed to select solution 1 or solution 2 for the RLF reporting in LTE island coverage. 

3   Conclusion
The paper discussed the three solutions for RLF reporting in LTE island coverage and the following proposal was concluded:
Proposal:  It is proposed to select solution 1 or solution 2 for the RLF reporting in LTE island coverage. 

If solution 2 is selected, we propose to agree the corresponding CRs in [3][4].
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