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1   Introduction
This paper discuss the load management over F1 and propose to use existing methods until the proper load management function has been defined.
2   Background
Load management has proved to be a complex topic in the past. In early LTE, it was agreed to report the PRB usage and the hardware and TNL load. Eventually, the composite available capacity was added. This meant that we had complementary methods for reporting. A bit later, it was clarified that CAC should always be present, by adding the statement that “this bit should be set to 1 if at least one of the First, Second or Third bits is set to 1”, i.e. if any of the other load reporting methods are used. 

The functionality of the measurement configuration has also evolved with the addition of partial stop, partial add, and an indicator from the reporting node to request that a measurement is stopped. 

The load management in LTE relies on the Resource Status Reporting procedures. This is also used for other functionality such as eCoMP and interference management.

3   Discussion

As described above, the original framework for load management has been patched to include new measurements and new functionality in a backward compatible way. One thing to consider for the new specification is therefore whether we should try to have a better starting point taking all requirements into account before defining the load management function. Load management is likely to be included in future SON discussions but also enhancements to the split architecture.

The main benefit from load management is that we may avoid some call setups, where the gNB-CU attempts to set up a connection in a certain cell but where the gNB-DU rejects this due to overload. If the load information is exchanged, it would be possible to understand the load better and predict the outcome of the admission control (i.e. select a cell that is likely to admit the UE). But the load management (MLB in LTE) also contains mechanisms to balance the load between neighbor cells by adjusting the mobility parameters. Another example where load balancing could be beneficial is to move certain UEs (e.g. non-moving) to a frequency which only has local coverage and keep the high mobility UEs in a cell with wider coverage. And as usual in these discussions, it is important to remember that it is always best to select the target cell based on radio conditions. Selecting the non-best cell increases the interference in the system

The requirements on the load management can usually be a bit relaxed in the first version of the spec. Typically with the introduction of a new system, the penetration of new mobiles is lower leading to a lower requirement on capacity and the initial deployment is usually smaller, i.e. less areas where there are multiple NR cells on different carriers to choose between. In later releases, load balancing is likely to become a more important topic, and we expect that similar mechanisms as in LTE is required.

Our starting point is therefore to look at the requirements in a first release and discuss whether alternative methods can be used in the initial release until the full load management framework is available and before all use cases have been evaluated.
We see at least the following possible solutions:

· Use cause values in UE associated procedures

· Introduce a new IE in e.g. configuration update messages to coarsely indicate the load (normal, close to overload, overload)

The drawback with the latter is that this solution would basically only be needed in the first release and no longer be needed once the proper load reporting function is in place. Hence, we are more in favor of exploring the possibilities with the first alternative.

The general idea of the first alternative is that the gNB-CU has a lot of information that can be used to assess the load in the gNB-DU. The gNB-CU e.g. knows the QoS flows requested by the UE. He can also use mobility measurements to understand the radio situation for all UEs. Therefore, we believe that it would be possible for the gNB-CU to estimate the load to a reasonable certainty. The gNB-CU would be able to compare the load between different cells (QoS requirements, radio conditions) and at least on a coarse level understand the relative difference in load. 

The gNB-DU is also able to inform the gNB-CU about overload situations by e.g. 
· Listing the rejected DRBs in DRB Failed to Setup List IE with an appropriate cause value (e.g. No Radio Resources Available “)

· Rejecting the context setup with the UE CONTEXT SETUP FAILURE message with an appropriate cause value, and with the potential Potential SpCell List IE where the gNB-DU can indicate appropriate SpCell(s) (i.e. not overloaded)

With this information, the gNB-CU can better understand the current load situation in the gNB-DU. This can be used by the gNB-CU in the following way:
· For SA operation: use this information to select suitable target cell to reduce cases where context setup is reject, and also trigger load balancing between cells, by taking UE measurements into account (e.g. moving UEs with favorable radio conditions to another cell)

· For EN-DC operation: Use this information to immediately feedback to the eNB when a cell is likely to be rejected (thereby reducing the delay from involving the gNB-DU).
Proposal 1: Use existing cause values in Rel-15 to inform about overload situations.
Proposal 2: Further discuss load management in Rel-16
4   Conclusion
Based on the discussion in this paper, we propose:
Proposal 1:
Use existing cause values in Rel-15.
Proposal 2:
Further discuss load management in Rel-16
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