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1   Introduction
After the first evaluation phase the following inter-RAT failure use cases and scenarios have been agreed to be taken forward to the second specification phase:

1) Inter-RAT failure issues related to deployment of LTE over broader 2G/3G coverage:

a) Failure while in LTE or during a HO to 2G/3G, reconnection at 2G/3G (too late HO)

b) Failure during or after a HO from 2G/3G to LTE and reconnection back at 2G/3G (source RAT), may be at different cell than the source one (too early HO), in particular a HOF during an HO (during RACH attempt in LTE) or a RLF in LTE shortly after a HO (after successful RACH) 

In this contribution, various solutions are analyzed. 
2   Discussion
2.1   Solutions for the UE RLF reporting
Based on the discussions in RAN3#75 meeting, the following solutions were proposed:

1. UE RLF report when returning to LTE

2. UE RLF report to 3G or LTE depending where UE reconnect after failure
3. Detection at RNC

4. RLF reported in the RAT where the RLF occurred and HO failure reported in the RAT of the cell in which the HO command was received
When the solutions are compared, we think the following criteria should be considered:

· Scenarios covered:  whether cover both scenario a) and b)

· UE RLF reporting in concerning RAT: 


RAT where the RLF happens, to avoid the impact on non-concerning RAT
· UE impact:
to be assessed by RAN2

· Inter-RAT signalling:
is inter-RAT signalling needed and is it a single message, or a sequence of messages?
· Legacy RAT impact:
does the MRO-related protocols and algorithms need to be implemented in 2G/3G controllers?

· Cross-RAT config:
does MRO algorithm need to know time thresholds and other cell-specific information concerning cells that are not under the node’s control?

· Delay:
is there a delay in reporting due to storing information on UE side
· Other scenarios:
what is needed to adapt mechanism designed for problems a or b so that it can support also problems c-e

	
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	Scenarios covered
	a), b)
	a), b)
	b): HOF
	a), b)

	UE RLF reporting in concerning RAT
	No for b) RLF
	No for a) and b) HOF
	
	Yes

	Inter-RAT signalling
	HO Report
RLF Indication[1]
	RLF Indication, HO Report 

Both for b): RLF
	
	HO Report

	Legacy RAT impact
	Handle new message: HO Report
RLF Indication[1];
MRO statistics;
MRO problem detection[2]
	Handle new message: HO Report and

RLF Indication;
MRO statistics;
MRO problem detection[2]
	
	Handle new message: HO Report;
MRO statistics;
MRO problem detection[2]

	Cross-RAT config
	Yes (info on 2/3G timers)
	Yes (info on 2/3G timers)
	
	

	Delay
	Yes for a), b)
	No
	
	a), b) RLF

	Other scenarios
	c), d), e)
No new mechanisms needed
	c), d), e)
No new mechanisms needed
	No
	c), d), e)
No new mechanisms needed

	UE impact
	
	
	
	


Note 1: Whether other inter-RAT signalling is needed is depending on where the analysis of the problem is performed. For example for b): HOF, RLF INDICATION is needed if it is in the last serving cell.
Note 2: Whether 3G need to support MRO detection depending on where the analysis should be made i.e. in the last serving cell or in the cell where UE RLF report was received. If in the cell where UE RLF report was received, then it is not required for Solution 1.
From the comparison table, we can see that solution 3 itself can not cover all scenarios. It has no impact on the UE. Anyway other alternative solution should be considered to cover both scenario a) and scenario b) : RLF. Therefore, we can put is aside at this moment. Once one solution is concluded, we can check whether solution 3 can be used on top to optimise scenario b): HOF case.
For solution 1, solution 2 and solution 4, there are three primary directions:

1)  Don’t need to define UE RLF reporting mechanism in 2G/3G   ----- Solution 1
2)  Don’t delay UE RLF reporting                                                     ---- Solution 2
3)  Don’t involve the non-concerning RAT for the UE RLF reporting --- Solution 4
The objective of 2) can only be achieved for the HO problems between 3G and LTE with solution 2. Still there is delay if the HO problem is between 2G and LTE. In Rel-10, the UE already support to save the logging up to 48hrs. In Rel-11, there is no new motivation to get it quickly. If the UE don’t move back to the failure RAT again within 48hrs, the problem may be not MRO. And MRO are based on statistics. It is not critical requirement to have all the failure statistics. The major drawbacks are that the non-concerning RAT is impacted heavily in both case a) and b) HOF. Additionally, sequences of messages are need in case b): RLF i.e. back and forth message between RATs. Solution 2 should not be considered.
The main drawback of Solution 1 is that it increases signalling in LTE to avoid impact in UMTS. Anyway 2G/3G RAN need to have MRO statistics and corrective function. The only thing can avoid with Solution 1 is that the signalling for UE RLF reporting is in LTE instead of 2G/3G. If the failure is 2G/3G, it is strange to saving signalling in 2G/3G to bother LTE.
Compared with Solution 1 and Solution 2, solution 4 has distinct benefits from network point of view. It keep the UE RLF reporting in the concerning RAT. It needs least inter-RAT signalling. The only drawback is the UE RLF reporting delay.  MRO is based on statistics. Time is not a critical requirement for UE RLF reporting.
Proposal 1: Solution 4 has more benefits from network point of view. Ask RAN2 on the feasibility of the solution.
2.2   Solutions for the analysis of the problem cause
There are two alternatives:
· The last serving cell perform the analysis
· The eNB receiving the RLF report performs the analysis
The pros and cons of the two alternatives depend on issue 1 i.e. where the UE RLF reporting. Therefore, we can continue the discussion after the solution for UE RLF reporting is concluded.
Proposal 2: The pros and cons of the two alternatives depend on where the UE RLF reporting. This issue can be suspended at this moment.
2.3   Additional contents provided from the UE
So far, RAN3 has assumed that similar RLF Report contents as reported in Rel-10 can also be reported in inter-RAT mobility scenarios. To extend the MRO solution for the inter RAT case, the following extensions to RLF reporting was discussed:

· The physical identity, frequency and the RAT type of the UTRAN or GERAN cell where the UE successfully reconnects in another RAT after an RLF in LTE.
· To identify the re-establish cell, it is needed.
· Include TAI of the cell that served the UE at the last handover initialisation.
· Inter-RAT HO Report message routing. 
Proposal 3: Inform RAN2 on the additional contents provided from the UE. So RAN2 can evaluate the feasibility.
3   Conclusion
With the analysis in section 2, it is proposed for RAN3 to agree the following proposals:
Proposal 1: Solution 4 has more benefits from network point of view. Ask RAN2 on the feasibility and benefits of the solution from RAN2 point of view.

Proposal 2: The pros and cons of the two alternatives depend on where the UE RLF reporting. This issue can be suspended at this moment.
Proposal 3: Inform RAN2 on the additional contents provided from the UE. So RAN2 can evaluate the feasibility.
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