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1 Introduction

Based on discussion at the 3GPP TSG RAN WG3 #63bis meeting, following changes are proposed for the text in chapter 4.5 of TR 36.902 ‎[1]. The changes reflect also goals agreed for SON WI in the WID ‎[2].
2 Text modifications
*** Omitted part, kept unchanged ***
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3GPP TS 36.211: “Radio Access (E-UTRA); Physical Channels and Modulation”

[xx]
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3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".

*** Omitted part, kept unchanged ***
4.5. Mobility robustness optimisation

4.5.1
Use Case description




Manual setting of HO parameters in current 2G/3G systems is a time consuming task. In many cases, it is considered too costly to update the mobility parameters after the initial deployment. 

For some cases, RRM in one eNB can detect problems and adjust the mobility parameters, but there are also examples where RRM in one eNB can not resolve problems:
Incorrect HO parameter settings can negatively affect user experience and waste network resources by causing HO ping-pongs, HO failures and radio link failures (RLF). While HO failures that do not lead to RLFs are often recoverable and invisible to the user, RLFs caused by incorrect HO parameter settings have a combined impact on user experience and network resources. Therefore, the main objective of mobility robustness optimization should be reducing the number of HO-related radio link failures. Further more, non-optimal configuration of handover parameters, even if it does not result in RLFs, may lead to serious degradation of the service performance. Example of such a situation is incorrect setting of the HO hysteresis, which may be the reason for either ping-pong effect or prolonged connection to non-optimal cell. Thus the secondary objective will be reduction of the inefficient use of network resources due to unecessary or missed handovers.
HO-related failures can be categorized as follows:

· Failures due to too late HO triggering

· Failures due to too early HO triggering

· Failures due to HO to a wrong cell
Additionally cell-reselection parameters not aligned with HO parameters may result in unwanted handovers subsequent to connection setup, which should be avoided by parameter adjustments done by MRO function.

4.5.2 Required Functionality
2.1.1.1 Detection of Too Late HO

If the UE mobility is more aggressive than what the HO parameter settings allow for, handover can be triggered when the signal strength of the source cell is already too low – leading to a RLF; or handover may not be triggered at all if a RLF preempts it. Signature of Too Late HOs may be summarized by:
· RLF in the source cell before the HO was initiated or during HO procedure,
· UE re-establishes the connection in a cell different than the source cell. 
2.1.1.2 Detection of Too Early HO

Too early HO can be triggered when the UE enters unintended island of coverage of another cell contained inside the coverage area of the serving cell. This is a typical scenario for areas where fragmented cell coverage is inherent to the radio propagation environment, such as dense urban areas. Signature of Too Early HO may be summarized by:
· RLF occurred short time after the UE successfully connected to the target cell 

· UE re-establishes the connection in the source cell

2.1.1.3 Detection of HO to a Wrong Cell
If the Cell Individual Offset (CIO) [xx] parameters are set incorrectly, the handover, albeit timed correctly, will be directed towards a wrong cell. Signature of HO to a wrong cell may be summarized by:
· RLF occurred short time after the UE succesfully connected to the target cell 
· UE re-establishes the connection in a cell other than the source cell or the target cell

2.1.1.4 Reducing inefficient use of network resources due to unnecessary HOs

HO procedure is resource-consuming and therefore costly to the network operator. Moreover, its optimal settings depend on momentary radio conditions, what makes it difficult to control manually. Sometimes, the combination of user mobility patterns and cell coverage boundary layout can generate frequent unnecessary HOs that consume NW resources inefficiently. Alternatively, incorrect HO configuration (e.g. too big HO hysteresis) may result in missing handovers that should have been executed. HO parameter optimisation function should aim at detecting such scenarios. These scenarios sometimes can be remedied by HO parameter optimisation. 
2.1.1.5 Optimization of cell reselection parameters

If cell reselection parameters are not aligned with handover parameter settings, unwanted handovers subsequent to connection setup may occur and should be avoided.
4.5.3
Evaluation scenarios and expected results

Expected results:

· Detect and minimize occurences of Too Late HOs

· Detect and minimize occurences of Too Early HOs

· Detect and minimize occurences of HO to a Wrong Cell

· Reducing inefficient use of network resources due to unnecessary HOs, e.g. “ping pong”

· Reducing unwanted handovers subsequent to connection setup
4.5.4
O&M requirements for radio related functions  
While algorithms for mobility robustness optimisation should be located in the eNB SON entities, network operators should have the ability to provide their input reflecting their knowledge about the network and their network management policies, 

In order to enable mobility robustness optimization:

· The relevant mobility robustness parameters should be autoconfigurable by the eNB SON entities. 

· OAM should be able to configure a valid range of values for these parameters (list of parameters described in Section 4.5.5), 

· eNB should pick a value from within this configured range, using proprietery algorithms for HO parameter optimisation. 

4.5.5
Solution Description










4.5.5.1
Input data, definition of Measurements or Performance data
It is proposed that certain information may be exchanged between neighboring eNBs, to facilitate optimization of mobility robustness parameters:

· Report of RLF failures 

· HO parameter settings, e.g. Cell Individual Offset
The information to be exchanged is FFS, depending on the solutions adopted.
4.5.5.2 
Output, influenced entities and parameter
The following mobility parameters may be optmized:

· Hysteresis, 

· Time to Trigger, 
· Cell Individual Offset

· Cell reselection parameters
The list of parameters to be optmized is FFS, depending on the solution adopted.

The parameters related to cell reselection are defined in [yy] and those related to handover in [xx].
4.5.5.3
Impacted specifications and interfaces

*** Omitted part, kept unchanged ***
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