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============ Start of 1st change ==============

15.xx
Support for Mobility Load Balancing

15.xx.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 and other optimizations;

-
Adapting handover and/or reselection configuration.
-
Load balancing across DUs within one gNB, and load balancing across CU-UPs within one gNB.
Triggering of each of these functions is optional and depends on implementation. Functional architecture is presented in Figure 15.xx.1-1.
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Figure 15.xx.1-1: Functional architecture of SON load balancing
15.xx.2
Load reporting

The load reporting function is executed by exchanging cell specific load information between neighbour NG-RAN nodes over the Xn interface (intra-system scenario) or Ng (inter-system scenario), and between CU-CP and CU-UP over E1 interface or between CU and DU over F1 interface, and between MN and SN over Xn or X2 interface (MR-DC scenario).
15.xx.2.1
Load reporting for intra-system scenario

The load information consists of:
-
radio resource usage at cell level (UL/DL/SUL GBR PRB usage, UL/DL/SUL non-GBR PRB usage, UL/DL/SUL total PRB usage, PRB usage per Slice, PRB usage per band);
- 
radio resource usage at beam level (PRB Usage for SSBs, Composite Available Capacity (CAC) per SSB Beam)
-
HW load indicator (total HW load, HW load per CU-CP, HW load per CU-UP, HW load per CU, HW load per DU, HW load per CU-UP per slice, Max Number of DRB Supported per CU-UP, DU DRB Capacity,  HW load: low, mid, high, overload);

-
TNL load indicator (TNL load: low, mid, high, overload);

-
(Optionally) Cell Capacity Class value (UL/DL/SUL relative capacity indicator: the same scale shall apply to NG-RAN and E-UTRAN cells when mapping cell capacities on this value);

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

NOTE 1:
Capacity value is expressed in available NG-RAN resources.

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

15.xx.2.2
Load reporting for inter-system scenario

The load information consists of:

-
Cell Capacity Class value (UL/DL relative capacity indicator: the same scale shall apply to NG-RAN and E-UTRAN 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 NG-RAN resources.

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

Event-triggered inter-system load reports are sent when the reporting node detects crossing of cell load thresholds.

Load information shall be provided in a procedure separated from existing active mode mobility procedures, which shall be used infrequently and with lower priority with respect to the UE dedicated signalling.

15.xx.3
Load balancing action based on handovers

The source cell may initiate handover due to load (see clauses 9.2.3, 9.3.1.2 and 9.3.2.2). 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.

15.xx.4
Adapting handover and/or reselection configuration

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

The source cell informs the target cell about the new mobility setting and provides cause for the change (e.g. load balancing 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 cell responds to the information from the source cell. The allowed delta range for HO trigger parameter may be carried in the failure response message. 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.
15.xx.5
Load balancing optimization for CU-DU split architecture
The function enables requesting to reselect another gNB-DU or gNB-CU-UP for one or some UEs in CU-DU split architecture. The gNB-CU-CP that initialized the load balancing estimates if it is needed to change gNB-DU or gNB-CU-UP. If the amendment is needed, the gNB-CU initializes the corresponding procedures to change gNB-DU or gNB-CU-UP.
15.xx.5
Load balancing optimization for MR-DC
The function enables requesting to reselect another SN for one or some UEs in MR-DC. The MN that initialized the load balancing estimates if it is needed to change SN. If the amendment is needed, the MN initializes the corresponding procedures to change SN. Similarly, SN change can be initialized by the SN if the SN decides it is needed to change SN after the SN estimates its load status. 
============ End of 1st change ==============

// **************************** end of proposal ****************************
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