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Introduction
In this contribution we present a number of signalling and user plane call flow examples between the DU and CU. The purpose of this document is to illustrate the commonality of control signalling and user plane data flows when the different logical entities (Distributed Unit, Control Plane-CU, and User Plane Central Unit) are subject to different physical deployment scenarios.
Furthermore, we aim to illustrate that for a typical scenario a Xn or X2 type signalling would be required between the Control Plane Units. 
Deployment Scenarios
For the purpose of discussion, we use two practical examples that could be deployed in the network.  A number of scenarios were presented by Vodafone in R3-171693 [1] atRAN3 #96 in Hangzhou. The two scenarios are illustrated in the following sections. 
Scenario1 illustrates a CU-DU High Layer Functional split architecture. The Control Plane Signalling Entity and the User Plane Entity are located remotely from the DU. The transmission network latency is less than 8 ms between the CU and DU sites. See the following Figure 1
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[bookmark: _Ref485126698]Figure 1 Deployment Scenario 1
Scenario 2 illustrates a similar functional split as in Scenario 1 with a difference that the Control Plane Signalling Entities, i.e. RRC and PDCP-C, are located at the same place as the DU.  This deployment scenario offers lower latency signalling. See the following Figure 2:
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[bookmark: _Ref485126712]Figure 2 Deployment Scenario 2
Inter-DU Mobility 
Deployment Scenario 1
The mobility between DUs for a typical Scenario 1 deployment are shown in the following Figure 3.
The Figure 3 illustrates that almost all signalling is carried from DUs to the CU over F1-C interface and are terminated at the control Plane Signalling Entity, similarly the user plane data flows from the User Plane Entity over F1-U interface to the DUs. Both Control and User Plane Entities are housed in the CU.
From the new core, NG-C and NG-U are terminated at Control Plane Signalling Entity and User Plane Entity, respectively. 
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[bookmark: _Ref485126736]Figure 3 Inter DU Mobility of Scenario 1
The call flows of Scenario 1 are illustrated in the following Figure 4. The Call flow between the DUs and CU resemble the S1 handover call flows in TS 23.401 clause 5.5.1.2 [2], where the handover is managed centrally by the CU. In this example the mobility is managed by the Control Plane Signalling Entity, which houses the RRC and PDCP-C functions. 
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[bookmark: _Ref485126782]Figure 4 Call Flows of Scenario 1

Observation 1: whether or not security keys change at inter-DU handover should be discussed and confirmed with SA 3 and RAN 2. 
Observation 2: Whether or not the non-delivered PDCP packets can be delivered in the new DU using the security keys for the old DU should be checked with SA3 and RAN 2. 

Deployment Scenario 2 
The mobility between DUs with collocated Control Plane entities 2 is illustrated in the following Figure 5:
In this type of deployment, the Control Plane Signalling Entity, housing RRC and PDCP-C functions, are located in the DUs, therefore all the F1-C interfaces are internal to the DUs. All DUs connect to the User Plane Entity over the F1-U interface. A signalling interface, E1, between the DUs and PDCP-U provides the signalling capability for Control and User Plane functionality. 
From the new core, NG-U is terminated at User Plane Entity and NG-Cs from the Core are terminated at the Control Plane signalling entities co-located with the DUs.
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[bookmark: _Ref485126858]Figure 5 Inter DU Mobility of Scenario 2
The call flows of the Scenario 2 are illustrated in the following Figure 6. As this is a handover between two Control Plane Signalling Entities a X2-C type interface is required. The mobility call flows for Scenario 2 resemble a X2 type handover described in TS 23.401 clause 5.5.1.1 [3].
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[bookmark: _Ref485126876]Figure 6 Call Flow s of Scenario 2

Observation 3: intER Control Plane Entity, intRA CU-User Plane entity mobility, can trigger unnecessary signalling within the core network. This should be discussed with SA2.



Conclusions
Based on the technical discussion presented in this contribution we can make the following observations: 
Observation 1: whether or not security keys change at inter-DU handover should be discussed and confirmed with SA 3 and RAN 2. 
Observation 2: Whether or not the non-delivered PDCP packets can be delivered in the new DU using the security keys for the old DU should be checked with SA3 and RAN 2. 
Observation 3: intER Control Plane Entity, intRA CU-User Plane entity mobility, can trigger unnecessary signalling within the core network. This should be discussed with SA2.
RAN3 is kindly ask to take the following proposal into account: 
Proposal 1: an LS should be drafted to SA3 and RAN2 on the handling of cipher keys and data flows at DU change.
Proposal 2: an LS should be drafted to SA2 to discuss the handling of inter-control plane entity, intra user plane entity handover.
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