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1	Introduction
In Rel.15, it was enabled to indicate overload condition in DU or CU-UP. This mechanism was added separately (SON was enabled only in Rel.16) but can be considered a SON feature: event-based load indication. In this paper, we therefore propose to extend the feature so that it can indeed be more useful for SON purposes.
2	Discussion
2.1	Overload Indication per Slice (F1, E1)
In Release 15, overload indications have been introduced between RAN nodes. However, these indications are limited to describing whether the whole node is on overload level or not and lack the detail on whether the condition is specific to certain slice(s). In contrast, periodic reports over F1 have introduced per slice details as part of the Rel. 16 SON MDT WI. This results in a gap between the event triggered (overload indication) and periodic (load) reports. 
This also creates ambiguity as to what should trigger a node to consider itself as being overloaded. Additionally, if periodic load reports between nodes have not been configured, the gNB-CU(-CP) will never become aware of whether the issue should affect only certain services/slices or whether all traffic should be avoided towards the gNB-DU/gNB-CU-UP nodes.
Current event triggered overload indications as of Rel.16 are as follows:
· F1AP: GNB-DU STATUS INDICATION from gNB-DU to gNB-CU
· gNB-DU Overload Information IE (overloaded, not-overloaded) 
· E1AP: GNB-CU-UP STATUS INDICATION from gNB-CU-UP to gNB-CU-CP
· gNB-CU-UP Overload Information IE (overloaded, not-overloaded)

For F1AP case, a gNB-DU may comprise of many cells, with resources allocated for specific slices. It will not be unusual for cases in which resources are available only for certain slices and exhausted in others (i.e. only some slices are overloaded). Hence, the gNB-DU should have the capability to provide an event triggered overload indication on slice level also in case periodic reports have not been setup. For E1AP cases, a similar situation can occur, since resources at a gNB-CU-UP may have been exhausted only for certain slices, but still be available for others.
Proposal 1: Extend the F1AP: GNB-DU STATUS INDICATION and E1AP: GNB-CU-UP STATUS INDICATION messages to provide information per slice.
2.2	Other possible slice-related enhancements
Slice-related information will also be useful in case of the periodic reporting. The most relevant is the per slice Radio Resource Status on F1 interface.
The radio resource metric is reported per cell on F1. However, if this information is used by the gNB-CU-CP to anticipate on the admission control outcome within the gNB-DU, knowledge of the corresponding per slice quotas are also needed. Enabling the CU-CP to anticipate on the access control outcome in the DU and will avoid time- and processing consuming signalling in high load scenarios. Therefore, a new Radio Resource Status IE is needed where the radio resources are signaled per slice.
Proposal 2: Per-slice radio resources are reported, if slice information is requested.
Another option is adding the slice information to the Rel-16 TNL Capacity Indicator IE on F1 and E1 (or the IE to higher-layer slice info). The offered capacity would then correspond to the slice capacity.
Proposal 3: RAN3 to discuss if slice information could also be added to the periodic reporting of the TNL capacity.
3	Conclusion
In this paper, we’ve explained why load information per slice is needed. We’ve made 3 proposals:
1) Extend the F1AP: GNB-DU STATUS INDICATION and E1AP: GNB-CU-UP STATUS INDICATION messages to provide information per slice.
2) Per-slice radio resources are reported, if slice information is requested.
3) RAN3 to discuss if slice information could also be added to the periodic reporting of the TNL capacity.
The above proposals are implemented for F1AP and E1AP in CRs in [1] and [2].
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