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Introduction

During RAN3#NR 1807 meeting, load management has been discussed, and the agreement was reached as below:

Use a new IE in an existing non-UE associated message.

Use a new non-UE associated dedicated procedure.

However, the details have not been discussed yet. In this paper, we make a further discussion on the load management related issues.

Discussion
Based on contributions of the previous meetings, most companies suggested introducing a new non-UE associated dedicated procedures because using the existing message cannot fulfill the operators’ requirement. And there are two options for the new dedicated procedures which follow the load management mechanisms over X2 and S1 respectively. 

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 directions) between gNB-CU and gNB-DU. Take contents in Overload Report procedure currently defined in S1 as starting point of further discussion.

Comparing the detailed message contents in [1] and [2], we can find some differences in the two options. For Option 1, the gNB-CU could get more load information such as PRB usage, PDCCH CCE usage and even the CSI report. However, this periodically triggered procedure would occupy more network resources because of the frequent interworking between the gNB-CU and the gNB-DU.
For Option 2, the gNB-CU could not get the detailed load information of gNB-DU expect a traffic load reduction indication. However, this procedure would occupy less network resources because of its event-triggered mechanism. Furthermore, this option would cost less signaling resources with the 2-step procedure, while there are 3 steps in Option 1.
According to the comparison above, we take the advantages of the above two options and propose a new option (Option 3)for the load management over F1.

Option 3: Introduce a Load Status Report Indication in the downlink F1AP messages from gNB-CU to gNB-DU. 
After receiving the indication, the gNB-DU reports the load information via a new dedicated F1AP signaling message.
Proposal 1: A new class2 F1AP procedure for load information should be introduced in R15, and introducing a Load Status Report Indication in the downlink F1AP messages from gNB-CU to gNB-DU.
There are two steps in Option 3. In detail, the downlink F1AP messages from gNB-CU to gNB-DU may include the Load Status Report Indication, e.g., UE CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, and DL RRC MESSAGE TRANSFER. From gNB-DU to gNB-CU, a new class2 F1AP message called LOAD STATUS REPORT needs to be introduced. Only when the gNB-DU receives the load status indication, it reports the current load status to the gNB-CU. The 2-step signaling flow is shown as below.

[image: image1.emf]gNB-DU

gNB-CU

1. UE Context Setup/UE Context 

Modification Request/DL RRC Message 

Transfer with load report indication

2. Load Status Report


Figure 1. Load management over F1

The load status indicates the overall available resource level in the gNB-DU, or together with more detail load information in the gNB-DU side.

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

Conclusion
The following proposals are provided:

Proposal 1: A new class2 F1AP procedure for load information should be introduced in R15, and introducing a Load Status Report Indication in the downlink F1AP messages from gNB-CU to gNB-DU.

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