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Introduction

As to the CU-DU interface, the F1-U (User Plane) functions and the F1-C (Control Plane) functions need to be discussed during normative phase. In this paper, we discuss the basic radio bearer management signalling procedure over F1 interface.  
Discussion
2.1 UE Radio Bearer Management Procedure
2.1.1 Initial SRB and DRB Establishment

When UE first attach to the network, when gNB-CU receives the RRCConnectionRequest from UE via gNB-DU transparently, the gNB-CU will trigger the UE Radio Bearer Management procedure with gNB-DU in order to establish the necessary overall initial UE context in the gNB-DU and together with SRB establishment in case of an Idle-to Active transition.

Then after gNB-CU receives the UE initial context setup request from NGC, the gNB-CU triggers the UE Radio Bearer Modification procedure towards gNB-DU, the gNB-DU establishes the DRBs and the allocated resources on Uu and F1 for one or several DRBs, if included, the gNB-DU will also update the context of the associated UE, e.g., UE radio capability info.
The signalling flow is shown as below:
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                       Figure1: Initial SRB and DRB Establishment procedure         
Below is a more detailed description of the Initial SRB and DRB Establishment procedure:
A RRCConnectionRequest is triggered and sent to the gNB-CU by UE.
The gNB-CU establishes the initial UE context providing the UE identity (e.g., gNB-CU UE AP ID uniquely identifies the UE association over the F1 interface within the gNB-CU) and other context information e.g. UE radio capability to gNB-DU. Furthermore, the gNB-CU shall also provide the SRB related configuration to gNB-DU, especially in the case of SRB1/2 (CU is proper to set the default value or explicit value for SRB configuration, which belongs to RRM, for example, it may take the UE type, slice infor, etc. into account).
After receiving the successful initial UE context and SRB establishment response from gNB-DU, gNB-CU sends RRCConnectionSetup to UE.

A RRCConnectionSetupComplete is triggered and sent to the gNB-CU.
The gNB-CU sends the INITIAL UE MESSAGE message to the NGC.
The NGC initiates the Initial Context Setup procedure by sending INITIAL CONTEXT SETUP REQUEST to the gNB-CU, which includes initial UE context and first PDU session information.
The gNB-CU sets up the context of the associated UE, and performs the necessary DRB establishment towards gNB-DU with UE Radio Bearer Modification procedure.
If the gNB-CU endorses the new configuration based on the feedback from gNB-DU, the gNB-CU sends the RRCConnectionReconfiguration message to the UE.

The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
The gNB-CU responds with INITIAL CONTEXT SETUP RESPONSE to inform a successful operation, and with INITIAL CONTEXT SETUP FAILURE to inform an unsuccessful operation.
Proposal1: It is proposed to capture the above Initial SRB and DRB Establishment signalling procedure into the TS38.470.
2.1.2 UE RB Context Modification

When gNB-CU receives the PDU session setup/modification request from NGC, the gNB-CU triggers the UE Radio Bearer Modification procedure towards gNB-DU, the gNB-DU establishes or modifies or releases the DRBs and the allocated resources on Uu and F1 for one or several DRBs, if included, the gNB-DU will also update the context of the associated UE, e.g., UE radio capability info (the usage of this info in gNB-DU needs to be clarified further).

[image: image2.emf]UE RB Context Modification

(DRB establishment or modification or 

release )

UE gNB-DU gNB-CU NGC

1. PDU Session 

Setup/Modification Request

4. RRCConnectionReconfiguration

5. RRCConnectionReconfigurationComplete

6. PDU Session 

Setup/Modification Response

Downlink RRC Transfer

Uplink RRC Transfer


Figure2: UE radio bearer modification procedure
Proposal2: The purpose of the UE RB Context Modification procedure is to enable establishing or modifying or releasing one or more DRBs for a given UE.
2.1.3 UE RB Context Release

When gNB-CU receives the UE context release command from NGC, the gNB-CU performs RRC release and triggers the UE Radio Bearer Release procedure towards gNB-DU, the gNB-DU releases the UE-associated logical F1-connection and the already established radio bearer resources for a given UE.
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Figure3: UE radio bearer release procedure
Proposal3: The purpose of the UE RB Context Release procedure is to enable the release of the UE-associated logical F1-connection and the already established radio bearer resources for a given UE.
2.2 F1-C AP impact
According to the above analysis, the UE Bearer Context management can achieve initial SRB and DRB establishment, and later on DRB modification, release and together with other possible UE context management in gNB-DU, in order to simplify the F1-C AP signalling, the UE Bearer Context management can be used instead of separate bearer management function and F1 UE context management function.

The UE Bearer Context management function is responsible for establishing, modifying and releasing radio bearer resources for signalling and user data transport with other possible UE context management in the gNB-DU. The establishment and modification of radio bearer resources is triggered by the gNB-CU requires respective resource reservation information to be provided to the gNB-DU.

	Function
	Description
	Procedures and messages

	UE Bearer Context Management Function
	The functionality to manage UE related Bearer context. 

For example, when UE initially accesses to the network, the UE bearer context needs to be established between gNB-CU and gNB-DU. When the PDU session is set up, the related UE bearer context needs to be updated. UE radio bearer context release is triggered by gNB-CU to release the related UE associated context and resource in gNB-DU.
	UE RB Context Establishment: UE BEARER CONTEXT SETUP REQUEST, UE BEARER CONTEXT SETUP RESPONSE, UE BEARER CONTEXT SETUP FAILURE
UE RB Context Modification: UE BEARER CONTEXT MODIFICATION REQUEST, UE BEARER CONTEXT MODIFICATION RESPONSE, UE BEARER CONTEXT MODIFICATION FAILURE

UE RB Context Release: UE BEARER CONTEXT RELEASE COMMAND, UE BEARER CONTEXT RELEASE COMPLETE


The corresponding stage2 and stage3 TP for UE Bearer Context Management Function and procedures are shown in [1].

Stage2 CR for UE Bearer Context Management Function description is proposed to be captured in TS38.401.

Stage2 CR for UE Bearer Context Management signalling description is proposed to be captured in TS38.470.

Stage3 CR is proposed to be captured in TS38.473.
Proposal4: To approve the corresponding stage2 and stage3 CR as in [1][2][3].
Conclusion
The following observations and proposals are provided:

Proposal1: It is proposed to capture the above Initial SRB and DRB Establishment signalling procedure into the TS38.470.

Proposal2: The purpose of the UE RB Context Modification procedure is to enable establishing or modifying one or more DRBs for a given UE.
Proposal3: The purpose of the UE RB Context Release procedure is to enable the release of the UE-associated logical F1-connection and the already established radio bearer resources for a given UE.
Proposal4: To approve the corresponding stage2 and stage3 CR as in [1][2][3].
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