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1 Introduction

RAN2 presents the response to our earlier LS on IRAT MRO in [1]. This document analysis this response and propose a way forward for LTE inter RAT MRO.  
2 Discussion

The latter part of the response LS contains the following statements:
1. RAN2 has also further discussed, from a radio perspective, the relevancy of each failure scenario presented by RAN3.  Most companies in RAN2 were of the opinion that scenario a, i.e., failure while in LTE reconnection at 2G/3G (too late HO) is the most relevant one. RAN2 considers that rare failure cases (i.e., other than scenario a) may not need to be handled. 

2. RAN2 considers that there are benefits to reporting a failure in the RAT where the failure occured, because in most cases the problem that causes a connection failure exists within the RAT where the RLF occurs or within the RAT initiating the HO. However, this is not adhered to by Solution 1-A and 2.

3. So whilst additional IE’s in the RLF-Report is a feasible change in REL-11 for RAN2, RAN2 considers that the addition of a new feature to report RLF and HOF in UMTS has more significant impact.

The third statement clarifies that adding new IEs in the RLF-Report are feasible but the feature of RLF report to UTRAN has more significant impact. Excluding the RLF-Report in UMTS would exclude solution 2 and 4. 
They also (in the second statement) express that there are benefits (without explaining the benefits) of reporting only in the RAT where the failure occurred. From RAN2 scope, this is probably explained by the additional need to store failure information (in the UE in for example VarRLFReport) while being connected to one RAT and reporting them in another RAT. Following this principle would exclude solution 2 and 1A.
Observation: Following the above recommendations from RAN2, it seems that only solution 5 meets all recommendations above.

According to the first statement, RAN2 also express the opinion that scenario a is the most relevant and that other scenario may not need to be handled. It should be noted that in case solution 5 is selected, the solution for scenario b could be solved without standardisation impact.
Observation: Using solution 5 would only impact the standards for scenario a. Scenario b can be solved by implementation.
3 Proposed solution

After analysing the response LS from RAN2, we propose to agree to use solution 5, and only standardise the solution for scenario a. In this section we discuss the necessary changes.

3.1 Current contents of the RLF report

The content of the RLF report is currently defined as:

-
The E-CGI of the last cell that served the UE (in case of RLF) or the target of the handover (in case of handover failure). If the E-CGI is not known, the PCI and frequency information are used instead.

-
E-CGI of the cell that the re-establishment attempt was made at.

-
E-CGI of the cell that served the UE at the last handover initialisation, i.e. when message 7 (RRC Conn. Reconf.) was received by the UE, as presented in Figure 10.1.2.1.1-1.

-
Time elapsed since the last handover initialisation until connection failure. 

-
An indication whether the connection failure was due to RLF or handover failure. 

-
The radio measurements.

3.2 Failure cases

The intention is to capture failure cases where problems occur in the source cell since the inter RAT handover is performed too late. This basically means that an RLF occurs in an E-UTRAN cell and the UE re-connects in a cell of a different RAT. 

[IRAT too late handover]: UE is connected to a cell in E-UTRAN for a long time, encounter RLF and re-establishes in a UTRAN or GERAN cell.

Since we are only considering scenario a, other failures such as HOF in the target are not to be considered. 

Proposal 1: We suggest agreeing on enabling the detection and correction of [IRAT too late handover] as described above and adding text to reflect this to TS 36.300.

3.3 Cell identities in the RLF report

The cell where the UE establishes a connection after the failure may or may not be known by the source cell. Further, the frequency and RAT type of this neighbour cell may or may not be configured for mobility measurements in the source cell.

To identify the cell, we suggest using the physical cell identity. For the inter RAT too late scenarios this cell can be either a UTRAN or GERAN cell. By also including the frequency and RAT type information in the RLF report, we enable the source eNB to configure ANR measurements to identify the neighbour cell.

Proposal 2: We suggest agreeing on adding the physical identity, frequency and RAT type of the UTRAN or GERAN cell where the UE attempts to reconnect after the failure, and informing RAN2 by sending an LS.
3.4 Impact on the RLF indication message

When possible, we suggest to re-use the X2AP message RLF indication and extend it with inter RAT information. This is possible by introducing new information into the RLF report container. 

In the inter RAT case, the RLF report may however be received in a cell far away from the last serving LTE ll. This may also happen in intra-LTE MRO scenarios, but for that case, the usage of the information for MRO purposes is limited, since if the UE is unable to report back immediately, there is probably a lack of LTE coverage and hence the problem is not intra-LTE mobility related. 

For inter RAT mobility however, this is a very important use case. Therefore, a S1 solution is crucial and we suggest a S1 solution for the cases where the eNB receiving the RLF report does not have an X2 connection to the source cell. 

Proposal 3: We suggest agreeing on extending the SON Information for carrying similar information as the RLF indication by adding this to TS 36.413.
For routing purposes, we need to include the TAI of the last cell that served the UE before the failure to route the message to the correct eNB in case the eNBs are not connected to the same MME. 

Proposal 4: We suggest agreeing on including the TAI of the LTE cell that last served the UE before the failure in the RLF report, and informing RAN2 by sending an LS.

4 Conclusion

We propose to agree to use solution 5, and only standardise the solution for scenario a. 

We further suggest:

Proposal 5: We suggest agreeing on enabling the detection and correction of [IRAT too late handover] as described above and adding text to reflect this to TS 36.300.

Proposal 6: We suggest agreeing on adding the physical identity, frequency and RAT type of the UTRAN or GERAN cell where the UE attempts to reconnect after the failure, and informing RAN2 by sending an LS.
Proposal 7: We suggest agreeing on extending the SON Information for carrying similar information as the RLF indication by adding this to TS 36.413.
Proposal 8: We suggest agreeing on including the TAI of the LTE cell that last served the UE before the failure in the RLF report, and informing RAN2 by sending an LS.
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