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1	Introduction
RAN3#105 made agreements on the mechanism for load reporting to be used on X2 (for EN-DC), Xn, E1 and F1 interfaces. However, no agreement was so far made on the information to reported, which is therefore left to this and upcoming meetings. 
We therefore reiterate in this paper our proposal from RAN3#105 relative to enhancement of overload signalling on F1 to cover overload per slice and per cell. We also provide proposals for periodically reported load information on E1 and F1.
2	Discussion

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. However RAN slicing involves the allocation of quotas of RAN resources per slice, and some of these quotas are linked to cell resources handled by the gNB-DU. Overload may therefore occur for a specific slice in one or more cells of the gNB-DU. In order to cover this we would like to propose to enhance the current F1 overload signaling by providing overload information per slice and per cell.

[bookmark: _Hlk19974730]Proposal 1: Enhance F1 overload signaling to cover overload per slice and per cell.

In our CR [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

Among different types of load metric captured in TR 37.816, reporting of Composite Available Capacity (CAC) had wide support. And because resource quotas are configured per slice and per cell, the available capacity should be reported per slice and per cell. In LTE, CAC reporting provides separate capacity values for UL and D. In the same way, we believe that NR CAC reporting should provide separate values for NUL (normal UL), SUL (Supplementary UL) and DL.

Proposal 3: Report Composite Available Capacity per slice and per cell (NUL, SUL, DL) on F1.


[bookmark: _Hlk20134142]Additionally, because HW load and TNL load may be subject to factors not necessarily related to radio, we would like to propose that the gNB-DU reports the DU HW Load per slice and F1-U TNL Load per slice.

Proposal 4: Report the DU HW Load per slice on F1.

Proposal 5: Report the TNL Load per slice on F1.

In LTE, both HW Load and TNL Load are reported using 4 code-points (Low, Medium, High, Overload). This is a fairly low granularity where different vendors may define different thresholds for each code-point, and the coarse granularity also makes it more difficult for the load balancing algorithm to adjust the load levels. A finer reporting granularity would be simpler in our view, e.g. [0..100].

Proposal 6: Report DU HW Load and TNL Load using values in the range [0..100 ].

As can be seen, the load information proposed in proposals 3/4/5 above is per slice. 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 aggregated load values 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 7: 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 and transport resources available at the gNB-CU-UP. We therefore provide the following proposals for E1:
Proposal 8: Report the gNB-CU-UP HW Load per slice on E1.

Proposal 9: Report the TNL Load per slice on E1.

Proposal 10: Report HW Load and TNL Load using values in the range [0..100 ].



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: Report Composite Available Capacity per slice and per cell (NUL, SUL, DL) on F1.
Proposal 4: Report the DU HW Load per slice on F1.
Proposal 5: Report the TNL Load per slice on F1.
Proposal 6: Report DU HW Load and TNL Load using values in the range [0..100 ].
Proposal 7: RAN3 to discuss how to provide overall value for all slices to be conveyed on X2.
Proposal 8: Report the gNB-CU-UP HW Load per slice on E1.
Proposal 9: Report the TNL Load per slice on E1.
Proposal 10: Report CU-UP HW Load and TNL Load using values in the range [0..100 ].

We have submitted TPs for baseline CRs for F1AP and E1P, taking into account the F1 and E1 related proposals  above, to the present meeting in [1-3].
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