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1   Introduction
During the discussion in the RAN3#75 different proposals for solving IRAT MRO. 
1. Describe mobility failure cases (309)

2. Describe principle of solutions above, clarifying for each of the solution which cases in 1. it addresses and why

In this document all these solutions are mapped to the agreed scenarios in [1]. Any other enhancements are FFS.
2   Scenarios
The agreed high priority scenarios from [1] are:

1b-1:
Failure while in LTE or during a HO to 2G/3G, reconnection at 2G/3G (too late HO)

1b-2:
Failure during or after a HO from 2G/3G to LTE (most likely HOF while moving 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 order to facilitate mapping to the different solutions, the second scenario is split into two cases, one for HOF and one for RLF. This results in the following list of scenarios:

1. Failure while in LTE or during a HO to 2G/3G, reconnection at 2G/3G (too late HO)
2. 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) 
a. HOF during an HO (during RACH attempt in LTE)  
b. RLF in LTE shortly after a HO (after successful RACH) 
If the solution to the above problems address also problems listed below, it may be considered as an advantage:
3. Failure while in 3G or during a HO to LTE, reconnection at LTE (too late HO)
4. Failure during or after a HO from LTE to 3G and reconnection either back at LTE (source RAT), may be at different cell than the source one (too early HO), or at a different cell of 3G (HO to wrong cell) 

a. HOF during an HO (during RACH attempt in 3G)  
b. RLF in 3G shortly after a HO (after successful RACH) 
2. Failure during or after a HO from 2G/3G to LTE and reconnection back a different cell of LTE (HO to wrong cell)

3   Solutions
Based on the discussions in the meeting, the following solutions were noted in Chairman’s notes:

1. UE RLF report when returning to LTE

2. UE RLF report to 3G and/or LTE

3. Detection at RNC (no need for further report)

4. RLF reported in the RAT where the RLF occurred

5. HO failure reported in the RAT of the cell in which the HO command was received
These solutions are further explored in the following subsections.

3.1   UE RLF report when returning to LTE
This solution can be used to cover all scenarios. 
Scenario 1, 2a and 2b
When the UE re-connects after the failure to a 2G/3G cell, it stores the necessary failure information. Then, when the UE is handed over to LTE, or when it sets up a new connection in LTE cell, the failure information is made available for the network (e.g. as a RLF Report). The cell that fetches the RLF report from the UE, forwards it to the cell where the failure occurred (via X2 or S1 for scenario 1 and 2b, and RIM for scenario for 2a). For scenario 2b, information is then transferred over RIM to the RNC serving the cell before the IRAT handover.
The properties of this solution are:

· The impact on specification is limited since it is achieved by re-using the mechanism of the Rel10 RLF report. 
· The failure is not reported immediately, since it requires that the UE returns to LTE after the failure. 
· For scenario 2a and 2b the solution requires that information is passed over RIM back to GERAN/UTRAN
3.2   UE RLF report to 3G and/or LTE
This solution can be used to cover all scenarios. 

Scenario 1

If the UE re-connects after the failure in 2G/3G to a 3G cell it may provide the RLF report to the network. The RNC sends the RLF report to the eNB handling the last serving cell by using RIM.

If the UE re-connects after the failure to a LTE cell, and the RLF report is not yet reported to the network, it may provide the RLF report to an LTE eNB. This eNB forwards the RLF report to the eNB handling the last serving cell using X2 or S1.
Scenario 2a, 2b

If the UE re-connects after the failure in 2G/3G to a 3G cell it may provide the RLF report to the network. The RNC can use this to analyze the problem.

If the UE re-connects after the failure to a LTE cell, and the RLF report is not yet reported to the network, it may provide the RLF report to an LTE eNB. This eNB forwards the RLF report to the RNC handling the last serving cell using RIM.
The properties of this solution are:
· The UE will report immediately when connecting to both 3G or LTE. 

· This solution requires that the RLF reporting is defined for 3G.

· This solution requires that information is passed over RIM to the other RAT for all scenarios.
3.3   Detection at BSC/RNC (no need for further report)
This solution can be used to cover scenario 2a.
In this solution, the BSC/RNC compares the identity of a returning UE with stored information regarding outgoing inter RAT handover. If the RACH in LTE fails the UE will return with a cell reconfiguration failure (in case of re-establishment in the same cell) or a cell update (in case the re-establishment is different from last serving).

The properties of this solution are:
· The detection and correction can be performed by the BSC/RNC, thus requiring no standards impact.
It may also be used to cover scenario 2b. In this scenario however, the RNC will not be able to distinguish between RLF occurring in LTE from other scenarios where the UE returns from LTE to /3G shortly after the inter RAT hand over. This may for example happen due to CSFB. On the other hand, there is currently an ongoing discussion on introducing a CSFB indicator in /3G. This would partly solve the problem, but may lead to cases where the UE go to idle shortly after HO may be interpreted as a failure. Similar mechanism may be used for the 2G/BSC case.
Another way to solve the above mentioned problem for scenario 2b for 3G is to introduce an explicit RLF indicator in the 3G connection setup.
3.4   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

This solution can be used to cover all scenarios. 
Scenario 1

In this scenario, the solution is the same as described for solution 3.1 

Scenario 2a
If the UE re-connects after the failure to a 2G/3G cell it may provide the RLF report to the network. The RNC can use this to analyze the problem. 

In this scenario, there may actually not be any need for an RLF report at all, since solution 3.3 may be used. 

Scenario 2b
In this scenario, the solution is the same as described for solution 3.1
The properties of this solution are:
· The report is delivered directly in the RAT where the last serving cell is located. 

· In case solution 3.3 is used for scenario 2a, no impact of 2G/3G Uu interface is needed. Otherwise, RLF reporting is needed.

· The failure is not reported immediately for case 1 and 2b, since it requires that the UE returns to LTE after the failure. 

· This solution requires that RIM information is used to transfer information in scenario 2b.
4   Reference

[1] R3-120309 















































































































































































































































































































3GPP


