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1	Introduction
Intra-system MLB was included by RAN#84 in the present SON-MDT work item (RP-191594). In this paper we provide related proposals based on the recommendations that were captured in TR 37.816 clause 5.4.3.
2	Discussion
Intra-system MLB covers load reporting for the purpose of load balancing between E-UTRAN nodes (via the X2 interface) and NG-RAN nodes (via the Xn interface), however inter-system load reporting (e.g. between E-UTRAN and NG-RAN) will not be supported in Rel-16. The work item includes support of split gNB / en-gNB, i.e. impact on E1 and F1 interfaces.

2.1 MLB support on F1
Overload reporting
Rel-15 F1AP provides support for overload status signalling in the GNB-DU STATUS INDICATION message. The overload status is signalled using a single flag applicable for the whole gNB-DU, without differentiation per slice. However, SA5 indicates in LS to this RAN3 meeting [1]: “The RRM Policies defined in TS 28.541, are today used in gNB-CU (NRCellCU). This could work when gNB is deployed in a non-split deployment scenario. For the 2/3-split deployment scenarios, it has been agreed that the different RRM policies needs to be placed (and defined) for either gNB-DU, gNB-CU, gNB-CUCP or gNB-CUUP, to be able to support the three deployment scenarios defined.”

Because RRM policies define resource quotas in the managed entities, it therefore seems needed in Rel-16 to signal the gNB-DU overload information per slice. Also, for the purpose of load balancing to be introduced within the current work item, we would like to propose to introduce overload signaling per slice and per cell.

Proposal 1: Enhance F1 overload signaling to cover overload per slice and per cell.

In our proposal [2] submitted to this meeting, we use a ‘flat’ list of S-NSSAI, i.e. not structured per PLMNs that share the reporting gNB-DU (sharing same NR-CGIs and TAC). This will require sharing PLMNs to coordinate S-NSSAIs, and it may be discussed further during this work item whether the S-NSSAI list should be structured per PLMN.

Proposal 2: RAN3 to discuss whether to structure the S-NSSAI list per PLMN.

Load reporting
The load reporting mechanism (Resource Status Reporting Initiation, Resource Status Reporting) over X2 was enhanced over several releases and now supports mechanisms for flexible measurement control (e.g. measurement addition, partial failure, partial stop). It seems beneficial to reuse this mechanism on F1.

Proposal 3: Reuse the legacy X2AP Resource Status Reporting Initiation and Resource Status Reporting signaling procedures in F1AP.

Among different types of load metric captured in TR 37.816, reporting of Composite Available Capacity had wide support.

Proposal 4: Report Composite Available Capacity on F1.

Additionally, we would like to propose reporting of DRB Available Capacity indicating the available resources for GBR and non-GBR per slice, which will aid secondary cell selection mechanisms in dual connectivity scenarios.

Proposal 5: Report DRB Available Capacity on F1.

As for overload reporting, the DU load needs to be reported per cell and per slice as proposed in our F1AP CR submitted to this meeting in [3]. However, the load reported over F1 will be further propagated to neighbour NG-RAN nodes per slice and per cell for Xn, but per cell only for X2 (no slice support). RAN3 should therefore discuss whether the gNB-DU should additionally provide an aggregated load value for all slices valid for the overall cell for X2 reporting, or whether the CU-CP could generate this aggregated value based on per slice reported values.

Proposal 6: RAN3 to discuss how to provide overall value for all slices to be conveyed on X2.

2.2 MLB support on E1
In case of Control-Plane and User-Plane separation and E1 interface, the information to be reported from gNB-CU-UP to gNB-CU-CP does not consist of cell level load, but rather on hardware resources available at the gNB-CU-UP.
As part of Release 15, E1AP support for load management and gNB-CU-UP selection mechanism is limited to a semi-static indication of the gNB-CU HW resources (namely gNB-CU-UP Capacity IE) depicting the relative processing capacity of the gNB-CU-UP with respect to other gNB-CU-UPs. The gNB-CU-CP is however, not aware of the load incurred at the gNB-CU-UPs and can only identify an issue when an overload condition has been reached.
The existing metrics are insufficient for understanding of the current load and available resources at gNB-CU-UP, which is critical in a multi-vendor environment. Thus, it is proposed to enhance E1AP to support periodic load reporting to indicate the DRB available capacity per slice level, as well as the percentage of resources used in relation to the overall node capacity (i.e. what percentage of the gNB-CU-UP Capacity IE has been consumed). These metrics will help the gNB-CU-CP take better informed decisions when selecting gNB-CU-UP for new sessions as well as up/down-scale resources dynamically, e.g., trigger an up-scale of resources when gNB-CU-UP is getting closer to its supported limits.
Proposal 7: Introduce periodic load reporting support on E1.

Proposal 8: Report gNB-CU-UP Capacity Utilization on E1.

Proposal 9: Report DRB Available Capacity on E1.

2.3 MLB support on X2
The legacy X2 load reporting mechanism was (obviously) designed for eNB load reporting of E-UTRA cell load. For en-gNB reporting of E-UTRA cell load the legacy mechanism may be extended, or new signalling procedures may be introduced. Extension of the legacy mechanism seems to be straight-forward with the following main changes:
· the en-gNB is allowed to allocate an eNB2 Measurement ID
· the specification clarifies which measurements that are allowed requested from an en-gNB (e.g. only Composite Available Capacity)
Proposal 10: Enhance legacy X2 load reporting signalling procedures to support load reporting from en-gNB.
As per earlier RAN3 discussion, we believe the load information reported by the en-gNB should at least include Composite Available Capacity.
Proposal 11: The load information reported by the en-gNB should at least include Composite Available Capacity.
2.4 MLB support on Xn
In line with proposals above, it seems beneficial to reuse the legacy X2 mechanism for load reporting also on Xn.
Proposal 12: Reuse the legacy X2AP Resource Status Reporting Initiation and Resource Status Reporting signaling procedures in XnAP.

As for X2 load reporting from en-gNB, as per earlier RAN3 discussion, we believe the load information reported on Xn should at least include Composite Available Capacity.
Proposal 13: The load information reported on Xn should at least include Composite Available Capacity.

3	Conclusion
We have made the following proposals:
Proposal 1: Enhance F1 overload signaling to cover overload per slice and per cell.
Proposal 2: RAN3 to discuss whether to structure the S-NSSAI list per PLMN.
Proposal 3: Reuse the legacy X2AP Resource Status Reporting Initiation and Resource Status Reporting signaling procedures in F1AP.
Proposal 4: Report Composite Available Capacity on F1.
Proposal 5: Report DRB Available Capacity on F1.
Proposal 6: RAN3 to discuss how to provide overall value for all slices to be conveyed on X2.
Proposal 7: Introduce periodic load reporting support on E1.
Proposal 8: Report gNB-CU-UP Capacity Utilization on E1.
Proposal 9: Report DRB Available Capacity on E1.
Proposal 10: Enhance legacy X2 load reporting signalling procedures to support load reporting from en-gNB.
Proposal 11: The load information reported by the en-gNB should at least include Composite Available Capacity.
Proposal 12: Reuse the legacy X2AP Resource Status Reporting Initiation and Resource Status Reporting signaling procedures in XnAP.
Proposal 13: The load information reported on Xn should at least include Composite Available Capacity.
We have submitted CRs to F1AP and E1P, taking into account the F1 and E1 related proposals  above, to the present meeting in [2], [3] and [4].
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