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1
Introduction
The LS [1] sent in last meeting to RAN2 contains agreed definitions of the inter-RAT MRO scenarios under elaboration in Rel-11. In this paper we present signalling flows based on these definitions, in preparation of the upcoming work on solution evaluation and stage 2/3 specification. 
2
Discussion
Signalling flows based on the definitions of scenarios a, b and e are presented in annex A of this paper for the case of mobility between UTRAN and E-UTRAN. In case of mobility between GERAN and E-UTRAN the same flows will apply (replace "RNC" by "BSC") [TBC UE behaviour after HOF in scenarios b1 and e1 when GERAN is source RAT].
Only the a/b/e failure scenarios to be detected are described, without including signalling related to RLF Report upload from the UE or signalling between network nodes for the purpose of exchange of MRO information, because such signalling will depend on the choice to be made between the 4 proposed solutions. However interaction with existing Rel-9 signalling (sending of RLF INDICATION following successful or rejected RRC Connection Reestablishment attempt) is shown where applicable (scenarios e2, e3 and e4). At current stage we consider there is no interaction with Rel-10 signalling (sending of RLF INDICATION following upload of the UE RLF Report), because the Rel-11 UE RLF Report will be distinguishable and subject to different handling.
However the scenario definitions imply, in our understanding, the existence of timers to detect e.g. "HOF... shortly after a HO". We have therefore described the existence of two timers in the UE, but would also like to point out that network timers (in the RNC) may be sufficient in case of solution 5. One of these timers is the timeConnFailure timer that was introduced in Rel-10 for intra-LTE MRO, which is started upon reception of the Handover Command from the network and stopped upon detection of RLF or HOF.
 The second timer, named timeHofRRCconn in the present paper, is in our view needed in inter-RAT scenarios where the RRC Connection Reestablishment procedure is not initiated (scenarios b1, e1 and discard1) and may hence be understood as a substitute of the T311 timer for inter-RAT MRO purpose. Our current proposal is that the UE starts the timer when it detects HOF and stops it upon successful RRC Connection Setup, which should be sufficient if only scenario a, b and e are considered. However another possibility would be also to use this timer also in case of RLF, which may be needed for detection of scenario d not handled in the present paper (UTRAN doesn't support the RRC Connection Reestablishment procedure and hence doesn't have any equivalent to the T311 timer). If the Rel-11 timeHofRRCconn timer becomes standardised in the same way as the Rel-10 timeConnFailure timer, the timer will never expire but provide a time measurement in the UE RLF Report to be compared with a threshold known by the network.
We would also like to point out that the scenarios named "discard" also need to be considered when the detection solutions are evaluated to ensure that sufficient information is available so that an MRO verdict is not pronounced when it shouldn't be. In the present paper 3 "discard" signalling flows are described.
We believe that reference signalling flows will be a valuable complement to the scenario definitions in [1] during the upcoming stage 2 and stage 3 work for inter-RAT MRO. We therefore propose RAN3 to analyse, discuss and agree upon the proposed signalling flows.

Proposal 1: RAN3 to analyse and discuss the signalling flows in Annex A, and agree reference signalling flows for the upcoming work on solution evaluation and Rel-11stage 2/3 work for inter-RAT MRO.

3
Conclusion
We have provided signalling flows for inter-RAT MRO scenarios a, b and e, as well as signalling flows for scenarios where no MRO verdict shall be pronounced ("discard").  The following proposal is made:
Proposal 1: RAN3 to analyse and discuss the signalling flows in Annex A, and agree reference signalling flows for the upcoming work on solution evaluation and Rel-11stage 2/3 work for inter-RAT MRO.
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Annex A
In order to establish a link with the Rel-10 solution, in all signalling flows a Rel-10 UE RLF Report for the corresponding intra-LTE scenario is displayed.
a1 - Scenario a flow 1 

RLF in serving LTE cell followed by RRC Connection in a different (unprepared) RAT.
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a2 - Scenario a flow 2 

Unsuccessful handover preparation, then RLF in serving LTE cell followed by re-establishment attempt in a cell different from the serving cell.
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a3 - Scenario a flow 3 

RLF in serving LTE cell followed by RRC Connection in a RAT prepared for handover.
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a4 - Scenario a flow 4 

Successful HO preparation, followed by RLF in serving RAT, followed by RRC Connection in an unprepared cell of the target RAT.
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b1 - Scenario b - flow 1
HOF followed by RRC Reconnection in source RAT.
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 b2 - Scenario b flow 2
"Handover Complete" not delivered (RLF), followed by RRC connection in source RAT.
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b3 - Scenario b flow 3
RLF in target RAT while T_store_UE_ctxt timer running followed by RRC Connection in source RAT.
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e1 - Scenario e flow 1 
HOF followed by RRC Connection in an LTE cell that is not the target cell.
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e2 - Scenario e flow 2 

"Handover Complete" not delivered (RLF), followed by RRC Reestablishment attempt in a cell that is neither the source cell nor the target cell.
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e3 - Scenario e flow 3 

Successful handover rapidly followed by RLF. Re-establishment attempt in a cell different from the source cell and the target cell.
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e4 - Scenario e flow 4 (cascaded HO) 

Successful IRAT handover. B rapidly triggers new inter-eNB X2 HO to C, but Handover Command is not delivered. Re-establishment attempt in C.
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discard1 - Scenario "discard" flow 1

IRAT HO from UMTS to LTE. HOF followed by RRC Reconnection in LTE.
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discard2 - Scenario "discard" flow 2

"Handover Complete" not delivered (RLF), followed by sucessful RRC Reestablishment attempt in target cell.
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discard3 - Scenario "discard" flow 3

RLF in target cell while T_store_UE_ctxt timer running, followed by successful RRC Reestablishment attempt in target cell.
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