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1. Introduction
In the last meeting, the functions related to load management for F1 interface was discussed and there was no agreement. In this contribution, we focus on the load management function which can be considered in F1 interface and provide our view on it.
2. Discussion
For load management, two functions can be considered [1][2]. First function is load balancing using periodic reporting like X2AP Resource Status Update procedure. Second function is avoiding signaling for overloaded node using event triggered reporting like S1AP Overload Start procedure. In the last meeting, there was no agreement for load management, but it seems to be still necessary to follow the guideline of chairman in RAN3#99 meeting as follows.
	Avoid SON discussions (as per RAN decisions)

“Start small”

Consider functionality which is already in place


Load balancing is a function related to SON to distribute cell load evenly among cells. Therefore, according to a chairman’s guideline, load balancing should not be considered as load management function.
Proposal 1: Avoiding signaling for overloaded node should be considered as load management function.

For avoiding signaling for overloaded node, in F1, there may be two cases according to overloaded node.
Case 1: gNB-CU is overloaded

In this case, the gNB-CU may inform the gNB-DU to reduce the signalling load towards itself like S1AP Overload Start procedure. The signaling which can be received from the gNB-DU may be divided into two classes: the signaling which the gNB-DU initiates without the received message from the UE and the signaling for forwarding the received RRC message to the gNB-CU. The former needs the Overload Start procedure which the gNB-CU triggers to limit the message transfer from the gNB-DU (e.g. UE Context Modification Required message). On the other hand, for the latter case, it is unclear whether Overload Start procedure is necessary or not. In order to block the RRC message forwarded to gNB-CU, the gNB-DU should be able to identify which establishment cause is included into RRC message. However, because the gNB-DU does not have full RRC layer, this operation may not be possible.
Observation 1: For the signaling which the gNB-DU initiates without the received message from the UE, the gNB-CU needs the Overload Start procedure.

Observation 2: For the signaling for forwarding the received RRC message to the gNB-CU, it is unclear whether Overload Start procedure is necessary or not.
Case 2: gNB-DU is overloaded
This case needs the Overload Start procedure to reduce the signaling received from the gNB-CU. It is because the amount of radio resource which the gNB-DU can use is dynamically changed and reporting this situation to the gNB-CU is not possible in current F1 specification. So, in order to implement the simple mechanism which can manage overload situation, the gNB-DU initiates Overload Start procedure when its radio resource usage exceeds the threshold. For example, if the gNB-DU triggers the Overload Start procedure, the gNB-CU does not send the UE Context Setup Request or the UE Context Modification Request message since the gNB-DU may not allocate or modify the radio resource requested by the gNB-CU.
Observation 3: The Overload Start procedure triggered by the gNB-DU is necessary to implement the simple mechanism which can control overload situation without report of radio resource status from the gNB-DU.
For above two overloaded cases, if the Overload Start procedure is used, the Overload Stop procedure is also necessary to inform the gNB-CU or gNB-DU that the overload situation at the gNB-DU or gNB-CU has ended and normal operation shall resume.

Observation 4: If the Overload Start procedure is used, the Overload Stop procedure is also necessary.

Based on above observations, the following proposals are suggested:

Proposal 2: The gNB-DU triggered Overload Start/Stop procedure should be introduced.

Proposal 3: Further discussion on the gNB-CU triggered Overload Start/Stop procedure is needed.
3. Conclusion
In this contribution, we focused on the load management function which can be considered in F1 interface and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: Avoiding signaling for overloaded node should be considered as load management function.

Proposal 2: The gNB-DU triggered Overload Start/Stop procedure should be introduced.
Proposal 3: Further discussion on the gNB-CU triggered Overload Start/Stop procedure is needed.

Proposal 4: It is proposed to agree the TP for TS 38.470.
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5. Annex (TP for TS 38.470)
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
5.2.x
Load management function
The load management function supports the indication by the gNB-DU of its overload situations to the gNB-CU.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
6.1.y
Load Management procedures

The F1 Load management procedures are listed below:

-
gNB-DU Overload Start procedure
-
gNB-DU Overload Stop procedure
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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