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Introduction
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]The architecture with CP-UP split of gNB CU has been studied in [1]. In this contribution, we would like to further discuss resource management function for CU-CUPS of NG-RAN node.

Resource Management for CU CUPS
The overall gNB architecture with CU-CP and CU-UP separation has been captured in [1]:



Figure 7.2-1. Overall RAN architecture with CU-CP and CU-UP separation.

The architecture in Fig. 7.2-1 is described as follows:
-	A gNB may consist of a CU-CP, multiple CU-UPs and multiple DUs;
-	The CU-CP is connected to the DU through the F1-C interface;
-	The CU-UP is connected to the DU through the F1-U interface;
-	The CU-UP is connected to the CU-CP through the E1 interface;
-	One DU is connected to only one CU-CP;
-	One CU-UP is connected to only one CU-CP;
NOTE 1: for resiliency, a DU and/or a CU-UP may be connected to multiple CU-CPs by appropriate implementation.
- One DU can be connected to multiple CU-UPs under the control of the same CU-CP;
- One CU-UP can be connected to multiple DUs under the control of the same CU-CP;
NOTE 2: the connectivity between a CU-UP and a DU is established by the CU-CP using e.g., Bearer or UE Context Management functions.
NOTE3: The CU-CP selects the appropriate CU-UP(s) for the requested services for the UE.

From the gNB CU-CUPS architecture, it is important that a CU-CP node needs to efficiently control multiple, virtualized CU-UP nodes connected to the CU-CP through the E1 interface. Since it is assumed that there is no direct interface among different CU-UP nodes, the CU-CP node shall control the CU-UP nodes connected through the E1 interface. Therefore, the CU-CP may request the CU-UPs to send the required information such as the processing resource and load information of CU-UPs to control the CU-UP nodes. Upon the reception of these information, the CU-CP may establish, release, or modify the resource of the CU-UP accordingly. 

Proposal 1: The support of a direct interface among different CU-UP nodes shall be clarified.

Proposal 2: The resource management of multiple CU-UP nodes under the control of the same CU-CP shall be supported as the E1 interface functionality.

As shown in Figure 1, the CU-CP node initiates the resource management procedure by sending the CU-UP RESOURCE MANAGEMENT REQUEST message to the CU-CP node to request the establishment, release, modification and report of the CU-UP resources and related information. The CU-UP node then replies with the CU-UP RESOURCE MANAGEMENT RESPONSE message.
If the CU-UP node fails to handle resource management request, the CU-UP node shall send the CU-UP RESOURCE MANAGEMENT FAILURE message to CU-CP node, as shown in Figure 2.



Figure 1: CU-UP RESOURCE MANAGEMENT, successful operation



Figure 2: CU-UP RESOURCE MANAGEMENT, unsuccessful operation

Furthermore, when it comes to identities for CU-CUPS architecture, CU-UP ID shall be required to identify unique CU-UP nodes. Note that CU-CP ID is same as gNB(-CU) ID. The identities can be used for CU-CP/CU-UP management, CU virtualization management, inter-CU-UP mobility, OAM of CU-CUPS, etc for various CU-CUPS scenarios. 

Proposal 3: CU-UP ID shall be defined and used in the E1 interface.

Proposals Summary
Having discussed above, it is proposed that RAN WG3 is kindly asked to reflect the followings onto the TR 38.806 - Study on separation of CP and UP for split option 2 of NR [1]. 

· Proposal 1: The support of a direct interface among different CU-UP nodes shall be clarified.
· Proposal 2: The resource management of multiple CU-UP nodes under the control of the same CU-CP shall be supported as the E1 interface functionality.
· Proposal 3: CU-UP ID shall be defined and used in the E1 interface.
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