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1. Introduction
During the work on Rel.9 three procedures were defined or updated to support SON MLB functionality. These are:
· Resource Status Reporting Initiation
· Resource Status Reporting
· Mobility Settings Change
The procedures are defined precisely, however interactions with other procedures and node behavior in some rare, but possible scenarios require further clarification. In particular, the problem concerns:

· Coexistence of the Reset and Mobility Setting Change

· Interpretation of the cell list in the RESOURCE STATUS REQUEST message with the Registration Request IE set to ‘stop’

· Stopping unknown Resource Status Reporting procedure and its coexistence with the Reset procedure

In this paper we present what are the alternatives to solve the above issues and propose those that seem to correspond to the intentions of the procedures in question.
2. Discussion
2.1. Coexistence of the Reset and Mobility Setting Change

The intention of the reset procedure is “to align the resources in eNB1 and eNB2 in the event of an abnormal failure” and “upon receipt of this message, eNB2 shall abort any other ongoing procedures over X2 between eNB1 and eNB2. The eNB2 shall delete all the context information related to the eNB1”. The procedure definition contains the list of data that is to be maintained, but mobility setting is not on the list, which is natural for the OAM-set setting. However, Rel.9 specification enabled eNBs to change mobility setting for MLB and MRO purposes using Mobility Settings Change procedure. Hence the question: shall the changes introduced be maintained over the X2 reset? Or, shall they be also reset, and to what value?
It may be assumed the mobility configuration may be reset: the setting could return then to the “default” state, e.g. the same that is assumed for a X2 relation set up based on ANR activity. This however, could cause the problem with S1 interaction: even though X2 is reset, the neighbor relation between the eNBs is not cancelled and therefore some handovers may be needed. Then, while the X2 is reset and no other X2 procedure can be started, the HO may be initiated over S1. The question then is, what are the mobility setting the handover shall be based on: the changed one or the “default”? Therefore, in order to maintain system coherency, the more straightforward way is to save the negotiated mobility changes over the X2 reset.
Proposal 1: The X2 reset should not affect the mobility changes introduced based on Mobility Settings Change procedure.

2.2. Interpretation of the cell list in the RESOURCE STATUS REQUEST message with the Registration Request IE set to ‘stop’

The RESOURCE STATUS REQUEST may be used for both, reporting initiation and stopping. In the former case, the request must contain the list of cells to be measured. However, the list of cells must be also included in the latter case, when the request is set to ‘stop’. In this case, the recipient may identify the request using the IDs included in the message and thus the list of cells may not be needed. Moreover, this creates certain redundancy and therefore a case where the list of cells included in the ‘stop’ does not match the one included in the corresponding ‘start’ request. 
In an email discussion after RAN3#63 (#03) this topic was addressed already and the conclusion was to have the list mandatory for possible future enhancements. However, it seems, at the time the intention was to neglect it. Unfortunately, the semantics description of the Registration Request IE that was agreed then is still ambiguous: the text “A value set to ‘stop’, indicates a request to stop all cells measurements”, when combined with the fact the message contains a list of cells may also be interpreted as a request to stop the measurements for the cells in the list and possibly continue for those not included in the list.

This in turn would also require defining the behaviour in case the list in the ‘stop’ request includes cells that were not requested originally: shall such a request be failed, or the cells neglected? Moreover, this is not coherent with the ‘start’ request: since cells are not allowed to be added to the ongoing measurement (using the same measurement IDs in the ‘start’ request is an abnormal situation), it is not obvious why cells should be allowed to be removed from the ongoing measurement.
Proposal 2: The procedural text of Resource Status Reporting Initiation procedure should be enhanced to define clearly the list of cells in RESOURCE STATUS REQUEST message, with the Registration Request IE set to ‘stop’, shall be ignored.

2.3. Stopping unknown Resource Status Reporting procedure and its coexistence with the Reset procedure

Every RESOURCE STATUS UPDATE message should correspond to a measurement initiated before with Resource Status Reporting Initiation procedure. However, it can happen, an update message arrives with unknown combination of measurement IDs or, what is less likely, from other eNB that the one the given measurement session was initiated toward. The Resource Status Reporting is class 2 procedure and therefore can not be failed. On the other hand, it is designed to be used periodically, so neglecting the wrong message at the recipient may lead to “spamming” and thus consume resources. The most natural way is to try to stop the reporting using the Resource Status Reporting Initiation procedure: after such unexpected report is received, an eNB could send RESOURCE STATUS REQUEST message with the IDs used in the unknown update message. This, in principle, is allowed already according to the current text. However, since this is in principle an abnormal scenario, it should be added described adequately.

Proposal 3: Unexpected resource status update may be stopped using the Resource Status Reporting Initiation procedure with Registration Request IE set to ‘stop’ and other IEs set accordingly to the content of the update message.

However, it may be assumed that the peer eNB, once failing, may continue unknown reporting, either because the cause of the failure was not eliminated or because it also failed to interpret correctly the ‘stop’ request. Also, if the wrong reporting was due to a X2 failure, the ‘stop’ request may be failed, as the application layer will not find corresponding measurement context. Then, the only solution may be to reset X2. However, the reset procedure does not clearly address status reporting that may not be an ongoing procedure at the moment of the reset, nor is not clear to belong to the context information of the peer eNB.
Proposal 4: X2 reset shall stop any ongoing resource status reporting.
3. Summary

In this paper, several specific scenarios were presented that may be ambiguously interpreted according to the current descriptions of procedures related to MLB. In each case, option to make the interpretation straightforward were analysed and one of them selected. Those solutions can be listed in the following proposals:
1) The X2 reset should not affect the mobility changes introduced based on Mobility Settings Change procedure.

2) The procedural text of Resource Status Reporting Initiation procedure should be enhanced to define clearly the list of cells in RESOURCE STATUS REQUEST message, with the Registration Request IE set to ‘stop’, shall be ignored.
3) Unexpected resource status update may be stopped using the Resource Status Reporting Initiation procedure with Registration Request IE set to ‘stop’ and other IEs set accordingly to the content of the update message.

4) X2 reset shall stop any ongoing resource status reporting.

Based on those proposals, necessary CRs were prepared in [1] and [2]. RAN3 is kindly requested to discuss the problem and possibly agree the proposed solutions.
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