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1. Introduction

In RAN3#65, an agreement was reached for stage 2 description of the MRO functionality [1]. This is copied below:


[image: image1]
This document discusses the structure and requirements for the procedures and messages in support of this functionality.

We assume the following generic scenario:

· The attempted re-establishment occurs in eNB B

· The UE had suffered the RLF while served by eNB A

2. Initial message from eNB B (re-establishment eNB)

The sequence of events could be as follows:

1. eNB B receives the re-establishment request

2. eNB B identifies that the previous serving cell is hosted by an eNB with which it has an X2 connection

3. eNB B decides to send an RLF report to eNB A

One point to note is that eNB B can have very little idea of what caused the RLF, since it has no context information. For example, eNB B could assume a “too late HO”, but as we have seen the real cause could be “too early HO” (into eNB A), “wrong handover” (into eNB A), or simply a coverage loss (such as a tunnel).  It could even be related to re-selection parameters if the UE had only recently selected the cell in eNB A just before idle-to-active transition. Additionally some other failure might have occurred e.g. at hardware/software level. 

If as has been discussed, an enhanced re-establishment procedure optionally includes measurement reports at the time of the RLF, eNB B can perform some analysis. But nevertheless this analysis is by definition partial, and could be wrong. It seems inefficient for both eNBs to be involved in this respect. 

An additional aspect is that, for the RLF report to be matched at eNB A with an existing context (allowing for detection of the correct root cause), then the report should appear as early as possible at eNB A so that there is a high probability of useful processing.

Given the issues mentioned above, it seems appropriate that the eNB where the RLF occurred should be the one analyzing the RLF root cause, and the recovery eNB should simply provide data for analysis, as soon as possible after receiving the re-establishment request.

Proposal 1: The RLF report from eNB B to eNB A should contain as much information as possible (as discussed already plus possibly MRs), but no root cause analysis

3. eNB A (failure eNB) behaviour and subsequent message

Once the RLF report is received at eNB A, it will be able to match the context and examine the available data (e.g. how long between HO to itself – or context setup, MRs if available, etc, etc). Obviously the exact analysis will be implementation dependent.

It is assumed that, whatever the outcome of the analysis, no special action will be taken at eNB B regarding the specific UE (whether the re-establishment is successful or not). Hence the analysis of the data is not time critical.

In order to consider the structure of the procedure, we may analyze the need for a message to be sent from eNB A to eNB B. Possible justifications are:

1. To acknowledge receipt of the RLF report. However this does not appear necessary, since the RLF report just carries information and no state machines for the UE need to be synchronized. The message could be lost in rare cases, but this does not constitute a real operational problem (and loss of messages will be detected elsewhere).

2. To provide an indication of a previous “Too Early HO” as suggested in the agreed stage 2 text. This could happen if we assume that any changes in handover behaviour ought to be triggered by the eNB that initiates the handover itself. However, even in this case, there seems to be no need for this message to be associated with the initial report. Even if eNB B is able to match the report with the UE (and the information it may or may not have kept), it has no information about the circumstances leading to the early handover itself (only – perhaps – to the RLF).

3. To provide a general indication of the RLF cause (e.g. “Too Late Handover”). This would be mainly for informational reasons since in such a case it is not clear whether eNB B would initiate any actions. However there seems to be little point in sending such messages in all cases.
4. In order for eNB B to build a picture of the size of the problem, e.g. if the eNB B detects 100 RLFs from eNB A, it could receive a report back on every one (so may find that only one in 100 RLFs are due to “Too Early HO”). However this does not require responding to every single RLF event message but only those with a root cause of “Too Early HO” from eNB B. 

From above, the main requirement to send a message from eNB A to B is in the case of a detected “Too Early HO”. In this case, we can interpret that eNB A has decided that the trigger for the problem occurred in eNB B and is therefore “passing a token” – in other words it is up to eNB B to decide if a problem exists, and if so take action and/or report the problem.

In any case, there seems to be no need to associate the individual reports from B to A and A to B; and further the second message is not time critical (as the first one is). In addition, eNB A may simply decide that it cannot at the time perform the analysis.

Proposal 2: The report from eNB A to eNB B is not time-critical, and should be used mainly to inform eNB B of a “too early handover” that it triggered.

Proposal 3: Both messages can be generated by class 2 procedures (either a single procedure with a generic format, or a different message).

4. Conclusions

Based on the above discussion, the proposals are recapped below. It is suggested that one or two class 2 procedures be defined to cover the described use case and the existing stage 2. A possible stage 2 CR has been submitted for discussion in [2]. Stage 3 CRs can be drafted if the principles are agreed.

Proposal 1: The RLF report from eNB B to eNB A should contain as much information as possible (as discussed already plus possibly MRs), but no root cause analysis

Proposal 2: The report from eNB A to eNB B is not time-critical, and should be used mainly to inform eNB B of a “too early handover” that it triggered.

Proposal 3: Both messages can be generated by class 2 procedures (either a single procedure with a generic format, or a different message).
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One of the functions of Mobility Robustness Optimization is to detect RLF that occur due to Too Early or Too Late Handovers. This detection mechanism is carried out through the following procedures:


[Too Late HO] If the UE re-establishes the radio link at eNB B after a RLF at eNB A then eNB B may report this RLF event to eNB A.


[Too Early HO] eNB B shall return an indication of a Too Early HO event to eNB A when eNB B receives an RLF report from eNB A and if eNB B has sent the UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds. 


When a UE re-establishes the radio link at eNB B after a RLF at eNB A, the RLF Event Report sent from eNB B to eNB A shall contain the following information elements:


Failure Cell ID: PCI of the cell in which the RLF occurred.


Reestablishment Cell ID: PCI and (optionally) ECGI of the cell where RL re-establishment attempt is made


C-RNTI: C-RNTI of the UE in the cell where RLF occurred.











PAGE  
2

