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1 Introduction

This contribution discusses F1 interface setup procedure including the notification of gNB-DU capability.
2 Discussion 
To support the plug-and-play operation easily, the gNB-DU needs to be regarded as one of the NEs, and when it is installed, it should automatically discover the O&M server and then try to connect to the proper gNB-CU. And one gNB-CU supports many gNB-DUs and it is assumed that the gNB-DU can be additionally installed or removed without any gNB-CU modification depending on the operator’s deployment plan. So when the gNB-DU is installed, it is more reasonable for the gNB-DU to discover the gNB-CU and try the connection to the gNB-CU.

Proposal 1: The gNB-DU should initiate the F1 Setup procedure.
Considering HL CU-DU functional split, the gNB-DU supports RLC, MAC and PHY/RF sub-layers and is regarded as one of Network Entities in NG-RAN. 
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Figure 1. the protocol stacks supported by gNB-CU and gNB-DU

So the gNB-DU is in charge of radio transmission and reception over the air, and the capabilities of 

the gNB-DU needs to be defined as like the following capabilities.

· Supported frequency band

· Antenna capability (e.g. the number of antenna ports)

· RF power
And the gNB-DU capabilities will be different depending on the implementation and the deployment.
Observation 1: The gNB-DU capabilities need to be defined.
When a gNB-DU is installed, the gNB-CU can’t know the capabilities of the gNB-DU before setting up the F1 interface. So the gNB-DU should deliver its capability information to the gNB-CU because the gNB-CU should be in charge of the cell management and configuration. After receiving the capability information from the gNB-DU, the gNB-CU can perform the cell configuration to the gNB-DU as shown in Figure 2. And the gNB-CU may reject the F1 setup request from the gNB-DU or may not be able to support the gNB-DU depending on the capabilities of the gNB-DU. The early rejection can reduce the signaling and make the gNB-DU to connect to other gNB-CU fast.
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Figure 2. Example of call flow for the delivery of gNB-DU capability and the cell configuration by gNB-CU

Observation 2: The gNB-DU needs to send  its capability information to the gNB-CU and it would be better for the initial F1 message to include them.

With the observations, we propose the F1 Setup procedure is initiated by the gNB-DU and the radio capabilities of the gNB-DU should be included in the F1 Setup Request message
Proposal 2: The gNB-DU should include its capability information when it send the F1 Setup Request message to the gNB-CU.

3 Conclusions

In this contribution, we discuss the F1 Setup procedure  and the capabilities of the gNB-DU, and we propose:

Observation 1: The gNB-DU capabilities need to be defined.
Observation 2: The gNB-DU needs to send  its capability information to the gNB-CU and it would be better for the initial F1 message to include them.

Proposal 1: The gNB-DU should initiate the F1 Setup procedure.
Proposal 2: The gNB-DU should include its capability information when it send the F1 Setup Request message to the gNB-CU.

Proposal 2: RAN3 agrees on the Text Proposal given in this contribution.
--------------------Text Proposal for TS 38.473--------------------
8.2.3
F1 Setup 

8.2.3.1
General

The purpose of the F1 Setup procedure is to exchange application level data needed for the gNB-DU and the gNB-CU to correctly interoperate on the F1 interface. This procedure shall be the first F1AP procedure triggered after the TNL association has become operational. The procedure uses non-UE associated signalling.

This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received and clears gNB-CU overload state information at the gNB-DU. If the gNB-DU and gNB-CU do not agree on retaining the UE Contexts this procedure also re-initialises the F1AP UE-related contexts (if any) and erases all related signalling connections in the two nodes like a Reset procedure would do. 

8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: F1 Setup procedure: Successful Operation.

The gNB-DU initiates the procedure by sending a F1 SETUP REQUEST message including the appropriate data to the gNB-CU. The gNB-CU responds with a F1 SETUP RESPONSE message including the appropriate data.

The exchanged data shall be stored in respective node and used for the duration of the TNL association. When this procedure is finished, the F1 interface is operational and other F1 messages can be exchanged.
The F1 SETUP REQUEST message contains the capability of the gNB-DU (e.g. supported frequency band, antenna information, RF power) and the gNB-CU may use this IE to decide whether to accept the setup or not.
8.2.3.3
Unsuccessful Operation
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Figure 8.2.3.3-1: F1 Setup procedure: Unsuccessful Operation.

If the gNB-CU cannot accept the setup, it should respond with a F1 SETUP FAILURE and appropriate cause value.
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