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Introduction

During RAN3#99 meeting, load management has been discussed, but no agreement was reached during the meeting. In this paper, we make a further discussion on the load management related issues.

Discussion
According to the contributions last meeting, there are two options for the load management.
Option 1 (X2 as baseline)：Support load information report over F1-C from gNB-DU to gNB-CU. Take contents in Resource Status Report procedures currently defined in X2 as starting point of further discussion.

Option 2 (S1 as baseline): Support load management over F1-C for both direction between gNB-CU and gNB-DU. Take contents in Overload Report procedure currently defined in S1 as starting point of further discussion.

For Option 1, in CU-DU split case, it is reasonable that the load measurement is reported from gNB-DU to gNB-CU, and there are three reasons to support the reporting scheme.

The RRM function is located in gNB-CU, and the RRC message from UE should be handled in gNB-CU, which means that only the gNB-CU can perform different access strategies to reduce the signaling traffic.

As discussed in R3-181737, we assume that the Barring parameters configuration can be updated according to the load status in 5GC and gNB-DU.
If the load management function is introduced, then load related assistance information can be obtained by CU in advance, which will help to reduce the PCell/PScell/Scell failure case.

For Option 2, if the gNB-CU is in the overloaded status, it could reject the RRC request from UE by itself, there is no need to inform the gNB-DU about the load status on CU side.

Proposal 1: The load information procedure over F1 should be introduced, and the Resource Status Report procedure currently defined in X2 should be regarded as starting point for further discussion.
The aim of resource status reporting over F1 interface is that gNB-CU gets the load measurements of gNB-DU. So, the resource status reporting should be initiated by gNB-CU. For Option 1, the load management function over F1 interface is introduced, which is similar to X2 resource status initiate/report procedure, including Load Status Request, Load Status Response and Load Status Update.

According to the above analysis, the load management function includes the following steps:

Load Status Request: This procedure allows the gNB-CU to initiate the requested load measurement in the gNB-DU.

Load Status Response: This procedure allows the gNB-DU to response that the requested load measurement in the gNB-DU has been initiated.

Load Status Update: This procedure allows the gNB-DU to report the load measurement to gNB-CU. 

In detail, the load status in the report could be hardware load status of the gNB-DU, the load status of the F1 transport network load and resource utilization ratio of each cell controlled by the gNB-DU, etc.

Proposal 2: It is proposed to introduce the load management function over F1 interface as above.

Conclusion
The following proposals are provided:

Proposal 1: The load information procedure over F1 should be introduced, and the Resource Status Report procedure currently defined in X2 should be regarded as starting point for further discussion.
Proposal 2: It is proposed to introduce the load management function over F1 interface as above.
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This function allows gNB-CU to get the resource status from gNB-DU. The gNB-CU is responsible for the initiation of the load measurement, and the gNB-DU responses and reports the load measurement to gNB-CU which including the hardware load status, the load status of the F1 transport network and the resource utilization ratio of each cell controlled by the gNB-DU, etc.

