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* * * First Change * * * *

22.4
Self-optimisation

22.4.1
Support for Mobility Load Balancing

22.4.1.1
General

The objective of load balancing is to distribute cell load evenly among cells or to transfer part of the traffic from congested cells. This is done by the means of self-optimisation of mobility parameters or handover actions.
Self-optimisation of the intra-LTE and inter-RAT mobility parameters to the current load in the cell and in the adjacent cells can improve the system capacity compared to static/non-optimised cell reselection/handover parameters. Such optimisation can also minimize human intervention in the network management and optimization tasks.

Support for mobility load balancing consists of one or more of following functions:

-
Load reporting;

-
Load balancing action based on handovers;

-
Adapting handover and/or reselection configuration.

Triggering of each of these functions is optional and depends on implementation. Functional architecture is presented in Figure 22.4.1.1-1.
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Figure 22.4.1.1-1: Functional architecture of SON load balancing
22.4.1.2
Load reporting

The load reporting function is executed by exchanging cell specific load information between neighbour eNBs over the X2 interface (intra-LTE scenario) or S1 (inter-RAT scenario). The load information consists of:

-
radio resource usage (UL/DL GBR PRB usage, UL/DL non-GBR PRB usage, UL/DL total PRB usage),

-
HW load indicator (UL/DL HW load: low, mid, high, overload),

-
TNL load indicator (UL/DL TNL load: low, mid, high, overload),

-
For Inter RAT case: the cell capacity class value (UL/DL relative capacity indicator: the same scale shall apply to E-UTRAN, UTRAN and GERAN cells when mapping cell capacities on this value),

-
Capacity value (UL/DL available capacity for load balancing as percentage of total cell capacity),


NOTE 1:
Capacity value is expressed in available E-UTRAN resources.


NOTE 2:
A cell is expected to accept traffic corresponding to the indicated available capacity.

Load information shall be provided in a procedure separated from existing active mode mobility procedures.
22.4.1.3
Load balancing action based on handovers

The source cell may initiate handover due to load (see sub-clauses 10.1.2 and 10.2.2). The target cell performs admission control for the load balancing handovers. A handover preparation related to a mobility load balancing action shall be distinguishable from other handovers, so that the target cell is able to apply appropriate admission control. 






22.5 22.4.2
SON: Mobility Robustness Optimization

22.4.2.1 General
The objective of mobility robustness optimization is to enable eNBs to reduce the number of handover failures by automatically detecting handover failures and performing self-optimisation of mobility parameters.
Self-optimisation of the intra-LTE and inter-RAT mobility parameters for reducing handover failures can improve the user experience and reduce wasted network resources compared to static/non-optimised cell reselection/handover parameters. Such optimisation can also minimize human intervention in the network management and optimization tasks.

Mobility robustness optimization includes of the following functions:

-
Detecting and categorizing handover failures. Handover failure categories are: handover failure due to too late handover triggering, handover failure due to too early handover triggering, or handover failure due to handover to a wrong cell. 
-
Adapting handover and/or reselection configuration.

22.4.2.2 Detection of handover failures
One of the functions of Mobility Robustness Optimization is to detect RLFs that occur due to Too Early or Too Late Handovers, or Handover to Wrong Cell. This detection mechanism is carried out through the following procedures:

-
[Too Late HO] If the UE attempts to re-establish the radio link at eNB B after a RLF at eNB A then eNB B may report this RLF event to eNB A by means of the RLF Indication Procedure.
-
[Too Early HO] eNB B may send a HANDOVER REPORT message indicating a Too Early HO event to eNB A when eNB B receives an RLF Indication 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.
-
[HO to Wrong Cell] eNB B may send a HANDOVER REPORT message indicating a HO To Wrong Cell event to eNB A when eNB B receives an RLF Indication from eNB C, 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.  The indication may also be sent if eNB B and eNB C are the same and the RLF report is internal to this eNB.

The detection of the above events is enabled by the RLF Indication and Handover Report procedures.
The RLF Indication procedure may be initiated after a UE attempts to re-establish the radio link at eNB B after a RLF at eNB A. The RLF INDICATION message 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: ECGI of the cell where RL re-establishment attempt is made;
-
C-RNTI: C-RNTI of the UE in the cell where RLF occurred.
-
shortMAC-I (optionally): the 16 least significant bits of the MAC-I calculated using the security configuration of the source cell and the re-establishment cell identity.

eNB B may initiate RLF Indication towards multiple eNBs if they control cells which use the PCI signalled by the UE during the re-establishment procedure. The eNB A selects the UE context that matches the received Failure cell PCI and C-RNTI, and, if available, uses the shortMAC-I to confirm this identification, by calculating the shortMAC-I and comparing it to the received IE.

The Handover Report procedure is used in the case of recently completed handovers, when an RLF occurs in the target cell (in eNB B) shortly after it sent the UE Context Release message to the source eNB A. The HANDOVER REPORT message contains the following information:

-
Type of detected handover problem (Too Early HO, HO to Wrong Cell)

-
ECGI of source and target cells in the handover

-
ECGI of the re-establishment cell (in the case of HO to Wrong Cell)

-
Handover cause (signalled by the source during handover preparation)
22.4.3
Adapting handover and/or reselection configuration

This function enables requesting of a change of handover and/or reselection parameters at target cells.A source cell that initialized the load balancing, or a source cell that has analyzed handover failures, estimates if it is needed to change mobility configuration in the source and/or target cells. If the amendment is needed, the source cell initializes mobility negotiation procedure toward the target cells.

It is FFS if prior to the negotiation procedure, the source cell may inquiry the neighbour cells about their mobility configuration.

The source cell informs the target cells about the new mobility setting and provides cause for the change (e.g. load balancing or handover optimisation related request). The proposed change is expressed by the means of the difference (delta) between the current and the new values of the handover trigger. The handover trigger is the cell specific offset that corresponds to the threshold at which a cell initialises the handover preparation procedure. Cell reselection configuration may be amended to reflect changes in the HO setting. The target cells respond to the information from the source cell. The source cell should consider the responses before executing the planned change of its mobility setting.

All automatic changes on the HO and/or reselection parameters must be within the range allowed by OAM
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