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4.6
Mobility Load balancing optimisation

4.6.1
Use Case description

Objective:
Optimisation of cell reselection/handover parameters in order to cope with the unequal traffic load and to minimize the number of handovers and redirections needed to achieve the load balancing.
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.

The load balancing shall not affect the user QoS negatively beyond what a user would experience at normal mobility without load-balancing. Service capabilities of RATs must be taken into account, and solutions should take into account network deployments with overlay of high-capacity and low-capacity layers where high-capacity layer can have spotty coverage.
Load balancing can be done in following scenarios:

· Intra-LTE load balancing

· Inter-RAT load balancing

4.6.2
Required functionality
General features of the solution are as follows:

Functionality: An algorithm decides to distribute the UEs camping on or having a connection to a cell, in order to balance the traffic load. This may be achieved by delaying or advancing the handing over of the UEs between cells.

Actions:
· An eNB monitors the load in the controlled cell and exchanges related information over X2 or S1 with neighbouring node(s).

· An algorithm identifies the need to distribute the load of the cell towards either adjacent or co-located cells, including cells from other RATs, e.g. by comparing the load among the cells, the type of ongoing services, the cell configuration, etc.

· For the intra-LTE case, an algorithm estimates if the HO parameter settings need to be modified; if so, communication between involved eNBs (or towards O&M) takes place to propose changes of the neighbours HO trigger settings to the neighbour eNB.


4.6.3
Evaluation criteria and expected results
Expected results:

· According to handover mechanisms, some of the UEs at the cell border hand over to a less loaded cell;

· In the new situation the cell load is balanced.

· Increased capacity of the system.

· Minimized human intervention in network management and optimization tasks.

4.6.4
O&M requirements for radio related functions

(editor’s note: in this section requirements on O&M respectively paramenters to be made configurable in a standardized way over the north bound interface in responsibility of SA5 shall be covered, once identified and agreed.

The text shall describe how these parameters are to be used by the respective node, the range, the type of the parameter and their granularity etc.

e.g

Boundary for Qoffsets,n as specified in TS 36.304 [4] for SON operation. 

It shall be possible to set boundaries within SON algoritms are allowed to work (i.e. the implementation specific algorithm may take any value out of the allowed range within the specified boundary). The boundaries are enumerated values, in a maximum range of -10dB to +10dB. The envisioned granularity are steps of 0,2 dB. Furthermore if SON functionality is deactivated it shall be possible to set a distinct value for Qoffsets,n the node has to apply in this case.
end of editors note:)

4.6.5
Solution description for Intra LTE load balancing
4.6.5.1
Input data, definition of Measurements or Performance data

It is proposed that load information is used for load balancing. Besides its own load, an eNB must know the load in the neighbouring cells to be able to decide on the appropriate candidate cell for LB action. The neighbour load can be provided with:

Intra-LTE load balancing (information exchanged over X2):

· the current radio resource usage (UL / DL GBR PRB usage, UL/DL non-GBR PRB usage, UL/DL total PRB usage), (further refinements of non-GBR load is FFS)

· the current HW load indicator (UL/DL HW load: low, mid, high, overload),

· the current TNL load indicator (UL/DL TNL load: low, mid, high, overload).

· a composite available capacity indicator (UL / DL)).
· a cell capacity class indicator (UL / DL).

It is assumed the node indicating available capacity is ready to accept the corresponding traffic, but it is not mandatory.

It is also assumed that the algorithm to calculate the available capacity indicator is vendor-specific and runs in the eNB that provides the indicator.






4.6.5.2 
Output, influenced entities and parameter
Intra-LTE load balancing:

· Handover parameters : HO trigger threshold. 

· 
The parameters related to handover are defined in [5]

4.6.5.3
Impacted specifications and interfaces
The signalling of composite available capacity impacts the X2AP protocol and the necessary support is introduced in the Resource Status Reporting procedures.
The negotiation of HO trigger thresholds is also defined in the X2AP protocol by means of the Mobility Settings Change procedure.
4.6.6
Solution description for Inter RAT load balancing


· 
In order to enable load balancing between RATs, a mechanism to exchange load information is assumed.
· Open issues:

· Actuall load information is FFS

· Load balancing like in intra LTE case or simple off load of overloaded cells to other RAT?

· Frequency of exchange of load information has to be clarified
· Frequency of how often loadbalancing actions are supposed to be triggered by SON shall be clarified
· Mechanism to exchange load information has to be clarified

· event triggered?

· only in overload situations ?

· vendor specific?

· periodic reporting ?

· Use of already piggy packed information during HO messages?

· Request response mechanism?


4.6.6.1
Input data, definition of Measurements or Performance data
Inter-RAT load balancing (information exchanged over S1):


FFS

4.6.6.2 
Output, influenced entities and parameter
· Frequency specific offset;

(editor’s note: other parameters are FFS)

4.6.6.3
Impacted specifications and interfaces
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