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1   Introduction
In RAN3#75 meeting it was agreed to open an email discussion for discussing solutions to high priority Inter-RAT MRO failure use cases listed as follows.  
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 RAN3#75bis, the email discussion report on Inter-RAT MRO failure uses cases has been discussed and solutions have been identified for the following Inter-RAT failure issues related to deployment of LTE over broader 2G/3G coverage, and corresponding LS has been sent to RAN2 and GERAN for UE impact evaluation [1]:
· Solution 1a: UE RLF report when returning to LTE, and analysis in LTE 

· Solution 2: UE RLF report to 3G and/or LTE depending where UE reconnect after failure
· Solution 4: RLF reported in the RAT where the RLF occurred and HO failure reported in the RAT of the cell from which the HO command was received
· Solution 5: In case of ‘Too late HO’ LTE to 3G, RLF report is sent when returning to LTE (as in solution 1a), in case of ‘too early’ 3G to LTE, this is detected by RNC
In this contribution, further analyses for these solutions have been provided and proposal is presented.
2   Discussion
2.1   Solutions analysis
A straight forward analysis of these solutions (based on the scenarios covered, Inter-RAT signalling and legacy RAT impact) is summarized in [1]. Furthermore, analyses from UE’s perspective have been provided by RAN2 in the response LS [2], and it could be summarized as follows:

1. RAN2 considers scenario a as the most relevant scenario which requires further study, while other failure cases may not need to be handled;

2. Reporting a failure in the RAT where the failure occurred is not adhered by solution 1a and 2;

3. RAN2 considers that the addition of a new feature to report RLF and HOF in UMTS has more significant impact from UE’s perspective.

Based on the above analyses from RAN2/3, we try to provide a summary of  pros & cons and further discuss our point of view as follow:
For scenario a), which has been addressed as the most important scenario by RAN2/3 working group, the solutions 1-A, 4 and 5 are basically the same. The solution procedure is as follows:

1. The UE experiences radio link failure or HO failure when it needs to be handed over to 2G/3G networks;

2. UE will store the failure information at the failure time, e.g. failure PCI, RSRP/RSRQ information, etc.;

3. After the UE returns back to LTE network and establish a connection, it will indicate the network side with the information stored for further analyzing and adjusting from network side.

However, for solution 2, it tends to report the failure information when the UE is still under the coverage UMTS if possible. The advantage for this solution is that the failure information could be fed back to the network side as soon as possible, and the latency for determining the failure issue could be minimized. However, there are some issues for this solution. Firstly, both reporting in UMTS and LTE should be supported from system point of view, and there are two solutions defined for addressing the same issue; secondly, with this solution, there will be a impact on the specification of UMTS via both backhaul and Uu interface, which seems not preferred by RAN2.
Therefore, following observations are obtained:

Observation 1: Solution 1a, 4 and 5 are similar for solving the scenario a).

Observation 2: Solution 2 is more complicated than other three solutions from specification point of view.
Proposal 1: Solution 1a, 4 and 5 is simpler and more suitable to scenario a) than solution 2. Therefore, solution 2 should be excluded from current candidate solutions.

Besides scenario a), scenario b) has also been addressed as the important one from RAN3 point of view. Therefore, further discussion about solution 1a, 4 and 5 to this scenario is provided.
· Solution 1a: UE RLF report when returning to LTE 

Pros & Cons: Failure reporting in LTE does not necessitate any new LTE procedures and it has no impact on the air interface between UE and GSM/UTRAN RAT. Even RNC/BSC impact could be avoided if implementation is performed in legacy RAT.
However, RLF report may be delayed a little bit if reconnection in 2G/3G because it could only report from LTE side. From UE’s point of view, extended logging for HO from 2G/3G to LTE is needed, further additional information, e.g. RAT type, should be added in RLF Report; from network’s point of view, eNB in LTE and BSC/RNC in 2G/3G should be enhanced respectively.
· Solution 4: RLF reported in the RAT where the RLF occurred and HO failure reported in the RAT of the cell from which the HO command was received 
Pros & Cons: This solution has an advantage of immediate RLF reporting without any delay. 

However, reporting RLF and HOF in GSM/UMTS side has more significant impact from UE’s perspective as identified in RAN2.
· Solution 5: In case of "Too late HO" LTE to 3G, RLF report is sent when returning to LTE, in case of "too early" 3G to LTE, this is detected by RNC

Pros & Cons: Most beneficial for Inter-RAT MRO concerning UMTS and LTE because of fast detection of problem for UMTS. 

However special implementation should be performed in RNC. Besides, other parts are similar to solution 1a. 
Observation 3: All these three solutions could solve scenario b), and have different advantages.

Observation 4: Solution 1a is much simpler and has larger flexibility for operators to introduce less impact, especially for legacy network.
Proposal 2: Solution 1a does not have too much specification and implementation impact on Uu interface and UE and legacy RAT, therefore solution 1a is proposed as the final solution for Inter-RAT MRO solution.

3   Conclusion
Based on the analysis in section 2, it is proposed for RAN3 to agree the following proposals:
Proposal 1: Solution 1a, 4 and 5 is simpler and more suitable to scenario a) than solution 2. Therefore, solution 2 should be excluded from current candidate solutions.
Proposal 2: Solution 1a does not have too much specification and implementation impact on Uu interface and UE and legacy RAT, therefore solution 1a is proposed as the final solution for Inter-RAT MRO solution.

4   Reference

[1] R3-120912, “Report email#04: inter-RAT mobility failures”, Nokia Siemens Networks.
[2] R3-120914, “LS on inter-RAT MRO”, RAN3.















































































































































































































































































































3GPP


