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1. Introduction
In last RAN3 meeting, the way forward[1] was agreed, in which the following principles were agreed by RAN3 for the inter-RAT MRO use case,

· For supporting scenario a, the UE RLF reporting will be in LTE.
· For supporting RLF in scenario b, the UE RLF reporting is in LTE.
· For HO in HOF in scenario b, it is possible for the RNC to detect the problem in Rel-11.
· RIM signalling need to be defined over S1/Iu to notify the failure event to 3G.
And then an LS was sent to RAN2 to finalize the necessary enhancement of RLF Report to support the IRAT MRO solutions.
However, in the way forward there are still some open issues that need to be resolved further, hereby this contribution analyzes these issues and provides corresponding proposals for RAN3 discussion.
2. Discussion
2.1. Open issues
In the way forward[1], the following issues were brought up and no conclusion was reached, 
Open issue 2: Whether RIM signalling need to be defined over S1/Iu.
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.
Open issue 3: What information need to be reported from the UE in above two scenarios.
· FFS:  the “age” timer: from the failure till RLF reporting
Open issue 4: Whether UE RLF report needs to be extended over S1.

          It is FFS in next meeting.
2.2. Possible resolutions

2.2.1 Open issue 2-1: notify the failure event to 3G
For issue 2-1, notifying the failure event to 3G via RIM is necessary for IRAT (UTRAN->LTE) handover too early scenario, since the RLF report is fetched by LTE while the MRO problem pertains to UTRAN.  

To minimize the impact of network interface specification, the HO REPORT message, which is used to notify IRAT unnecessary and pingpong handover so far, could be reused and enhanced further to be applied for IRAT handover too early case.

The HO REPORT message can be enhanced as follows,
· HO type  

Addition of new type ‘UTRAN to LTE’;

· HO report type   

Addition of new report type ‘IRAT handover too early’;

· HO source ID  

In case of UTRAN to LTE HO too early, this IE shall contain the source UTRAN cell ID before RLF.

· HO target ID  

In case of UTRAN to LTE HO too early, this IE shall contain the target cell ID of the successful handover before RLF.

· Candidate cell list 

In case of UTRAN to LTE HO too early, this list shall contain the cell ID of the UTRAN cell where the re-connection is made after RLF.
Proposal 1.  The HO REPORT message can be used and enhanced to notify failure event to UTRAN.

2.2.2 Open issue 2-2: notification of correction

Upon failure events statistics and root cause identification, network (LTE or/and UTRAN) might make correction of handover trigger setting. It should be possible, i.e. some other MRO problems arise after handover trigger adjustment in one RAT. For example, in LTE the handover trigger is lowered to resolve inter-RAT HO too late meanwhile the trigger in UTRAN remains unchanged, since LTE priority is higher than UTRAN, the RNC tries to handoff the newly incoming UE back to LTE due to the trigger satisfied. Consequently the unwanted IRAT pingpong handover rate surges. 
From this example, it can be observed that for IRAT MRO notification of network correction is rational and necessary between two RATs. Furthermore, coordination of handover trigger between correlate RATs might bring benefits for resolution of MRO problems, e.g. avoiding above aftereffect.
Considering the notification needn’t be timely, it can be done by OAM, rather than via IRAT signaling, minimizing the impact on interface specification.  The MRO correction action is not very frequent (normally at hours period), thereby the interaction between OAMs managing different RAT nodes is enough and adequate.
Proposal 2.  Handover trigger correction can be notified between OAMs managing different RAT nodes.

2.2.3 Open issue 3: whether the time from failure till reporting needs to be contained in RLF report?
This issue has got conclusion in RAN2 #79 meeting, following is quoted from RAN2 chairman’s notes[2].
	Agreements
1
Time information of the RLF event shall be added to the RLF report from the UE

2
The time stamp can be derived by using a relative timer counting the time between failure and reporting

3
The timer resolution shall to be on per second granularity.


Therefore, this issue has been concluded by RAN2.
2.2.4 Open issue 4: whether RLF Report needs to be extended over S1?

The rationale of extending RLF indication over S1 is that the eNB receiving RLF Report is geographically far from the eNB where failure occurred, and then there is no X2 between the two eNBs, thus the occurrence of RLF might be notified via S1 interface.
Considering the usage of DAS (Distributed Antenna System), an advanced LTE eNB supporting more logical cells can cover very large geographic area. Thus, even the site distance reaches several thousand meters, the two BS are adjacent on network topology, with X2 interface. 
Since LTE has higher priority than UTRAN/GERAN, the UEs will always attempt to transfer to LTE whenever LTE signal strength satisfies the service level when they are connected to 3G/2G network. In many cases, after transfer from 3G/2G the new LTE serving eNB might not be distant from the eNB where failure occurred, thereby X2 interface exists. Of course, there are some cases the two eNBs are far away without X2 interface setup, as thus RLF report couldn’t be sent to the eNB where failure occurred. However, as we know, intra-LTE and inter-RAT MRO solutions are both based on long-term (e.g. dozens of hours) event counting, loss of some failure events would not bring forth significant impact on the MRO problem detection and root cause discovery. 
On the other hand, new signaling message needs to be introduced to support RLF indication over S1, and more information (e.g. TAI) needs to be logged in RLF Report to support message routing between MMEs. These changes will bring in impact on both network and air interface specification.  
Taking into account of the benefits and cost, we suggest RAN3 not extending RLF indication over S1 in Rel-11.

Proposal 3. Taking into account the benefits and cost, it is proposed that RAN3 doesn’t extend RLF indication over S1 in Rel-11.

3. Proposal
This contribution discusses the remaining issues of IRAT MRO, and provides corresponding proposals. We suggest RAN3 evaluate and agree them to finalize the IRAT MRO solution.
Proposal 1.  The HO REPORT message can be used and enhanced to notify failure event to UTRAN.
Proposal 2.  Handover trigger correction can be notified between OAMs managing different RAT nodes.
Proposal 3. Taking into account the benefits and cost, it is proposed that RAN3 doesn’t extend RLF indication over S1 in Rel-11.
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