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1
Introduction
This paper aims at resolving FFSs relative to TNL load reporting captured in F1AP, X2AP and XnAP baseline CRs.

2
Discussion

At prior RAN3 meetings it has been concluded to introduce TNL Load reporting over network interfaces. However there are two FFSs remaining in regard to the granularity to be reported, as captured in summary of offline discussion in R3-197581.

“[Offline discussion]
There was discussion whether to report both FH and BH or minimum of them and per cell/node depending on the interfaces.

Conclusion: FFS on per node/cell and FFS on whether to report both (i.e. FH and BH) …..”
In regard to whether to report both fronthaul and backhaul, or only a single value: During the discussion, it was suggested that only one value should be provided to the peer node via X2/Xn interfaces, and that it should refer to the minimum of the load experienced in either the fronthaul (F1) or the backhaul (S1/NG) for a given report. However, we believe this is misleading, given that choosing the minimum value will not provide the necessary information to the peer node to take a correct decision. Likewise, a similar issue will occur if the maximum value is reported. Take the following single example assuming single cell per DU, and all DUs serving the same area (e.g., one DU per frequency band).

gNB

· DU1 90% load reported (F1 load)

· DU2 90% load reported (F1 load)

· DU3 20% load reported (F1 load)

· DU4 20% load reported (F1 load)

· CU-UP1 10% load reported (NG load)

· CU-UP2 10% load reported (NG load)
Already with this simple example, we can notice that taking the minimum value will not satisfy the needs of the peer node (MN or Source gNB) in order to determine whether a cell in the gNB is suitable e.g., for a handover, or to start Dual Connectivity operation. If the minimum value would be taken, then all of the cells will appear to the peer node as if they have only 10% load, which is incorrect, and quickly this situation could end up in overloading DU1 and DU2, as they keep being selected despite already being in high load condition in their transport resources. In such case, the MN or Source gNB may incorrectly be led to assume that the cell has enough TNL resources for the incoming UE. However, the fronthaul link may be already congested towards the selected cell and lead to poor performance or a rejection.
Another different alternative is to consider whether with the introduction of disaggregated architecture, the right measure should be to report the fronthaul only rather than the backhaul metric (as it already exists in LTE over X2). However, we consider that the reports and meaning of the metrics reported should be applicable to any architecture and not convey a different meaning depending on whether the gNB had a fronthaul split or not. Therefore, given that both fronthaul (F1-U) and backhaul (S1-U/NG-U) can be a potential bottleneck, it is most appropriate to report both towards the external peer. Furthermore, with the introduction of W1 interface in Release 16, the same inconsistency on the reports will exist also for ng-eNB nodes with higher layer functional split, which further supports this differentiation.

Proposal 1: The TNL load reports toward an external peer over X2/Xn shall include both backhaul (S1-U/NG-U) and fronthaul links (F1-U) reported separately.

In regard to whether to report per node or per cell: At last meeting it was debated that transport resources will be shared on a per node basis, e.g., same transport board/link would be used for a whole DU and all of its cells. While this assumption is possible, there may be different implementations in which the transport resources (e.g., a transport board) serves only some of the cells within the same DU. This is even more likely in large configurations in which a single DU hosts many cells. Therefore, enforcing a limitation in which a single value is provided as TNL Load over F1 is also misleading, given that it will be representative only of some of the cells. Consider the following simple example.

DU1 hosting 24 cells in 3 sectors

· Sector 1 cells 11, 21, 31, 41, 51, 61, 71, 81 handled with transport board/link TNL1 (TNL1 load 90%)

· Sector 2 cells 12, 22, 32, 42, 52, 62, 72, 82 handled with transport board/link TNL2 (TNL2 load 30%)

· Sector 1 cells 13, 23, 33, 43, 53, 63, 73, 83 handled with transport board/link TNL3 (TNL3 load 10%)

As it can be noticed in the above simple scenario, neither reporting only the minimum nor the maximum value is appropriate, given that it is not representative of multiple other cells hosted by the same DU. Therefore, the granularity of the TNL reports (except for E1) should be on a per cell basis and not per node. 
Proposal 2: The TNL load reports over F1/X2/Xn shall be provided on a per cell level.

Furthermore, for E1, TNL Load should be determined on a per slice level, in order for the neighboring node (e.g., Source gNB, or MN) to identify whether the available CU-UPs in the target gNB have sufficient transport resources available for handling the incoming slice.

Proposal 3: The TNL load reports over E1 shall be provided on a per slice level.

4
Conclusions
We have made the following proposals:
Proposal 1: The TNL load reports toward an external peer over X2/Xn shall include both backhaul (S1-U/NG-U) and fronthaul links (F1-U) reported separately.

Proposal 2: The TNL load reports over F1/X2/Xn shall be provided on a per cell level.

Proposal 3: The TNL load reports over E1 shall be provided on a per slice level.

Corresponding TPs to XnAP, E1AP and F1AP BL CRs are submitted to this meeting in [2-4]. Changes to the XnAP BL CR also apply to the X2AP BL CR.
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