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1  Introduction
In RAN3 NR#AH2 meeting, it was agreed to use R3-172534 [1] as the baseline TR and to address the list of open issues captured in R3-172638 [2] during the later studies on CP-UP separation.
In the present contribution we discuss the open issues regarding benefits and architecture of separation of CP and UP, and provide a text proposal to be captured in the baseline TR.
2  Scenarios and benefits
RAN3 TR 38.801 [3] captured a list of benefits of CP-UP separation.
· A centralization of CP functions, controlling different transmission points, has the potential to achieve enhanced radio performance.
-
Flexibility to operate and manage complex networks, supporting different network topologies, resources and new service requirements.
-
Alignment with SDN concept that would result in a functional decomposition of the radio access, based on a partial de-coupled architecture, between user and control plane entities and on network abstractions.
-
For functions purely handling with CP or UP processes, independent scaling and realization for control and user plane functions operation.
-
Support of multi-vendor interoperability.
Other benefits which are more related to emerging features of cellular networks include, 
· Support of radio resource isolation and improving resource utilization for network slicing. A slicing instance may cover a geographic area of several ten to several hundred of gNBs. Central RRM including admission control, load balancing etc. could provide slice-level isolation as well as improve resource utilization [4].
· CP may serve as the appropriate service point of provisioning northbound APIs to verticals, and separation of CP-UP is likely to provide a future-proof and secure architecture (i.e. single point of exposure to the verticals, easy to be reinforced/upgraded to cope with cyber threads that were not known when deployed). SA6 launched the study on common API framework for 3GPP northbound APIs [5], targeted at the core network. From an end-to-end perspective, northbound APIs offered by RAN, such as RAN capability exposure, customization of RRC (e.g. disabling mobility for massive MTC to save power) etc. will be crucial for the fulfilment of consistent network-wide QoS/SLAs.
Proposal 1: RAN3 to capture above benefits in the baseline TR.
3  Architecture
The overall architecture is depicted in Figure 1, which is proposed to be captured in the baseline TR. 
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Figure 1 overall RAN architecture with CP/UP separation

NOTE1: in the present paper we use the term “gNB” as it is currently used in RAN3 specifications. If, the ongoing separate discussion on NG-RAN network nodes definition results in other agreements, the proposals in this paper may need to be adapted accordingly. Nevertheless, we suggest to focus the present discussion on the control/user plane separation and treat the network nodes definition issue separately.
NOTE2: in the present paper we do not address the issue of terminating the NG-C/U interfaces, as it is being discussed separately. The text below may need to be revised once the other ongoing discussion on NG interface termination point concludes.
A gNB-CU may consist of a gNB-CU-CP, the control plane of the gNB-CU and a gNB-CU-UP, the user plane of the gNB-CU.

The gNB-CU-CP is connected to the gNB-DU through the F1-C interface.

The gNB-CU-UP is connected to the gNB-DU through the F1-U interface.

The gNB-CU-UP is connected to the gNB-CU-CP through the E1 interface.
To comply with the principle that one gNB-DU is connected to only one gNB-CU, a gNB-DU is connected to only one gNB-CU-CP accordingly.
A gNB-CU-UP is connected to only one gNB-CU-CP, while a gNB-CU-CP may be connected to multiple gNB-CU-UPs.

Proposal 2: RAN3 to capture in the baseline TR the diagram illustrating a RAN architecture with CP-UP separation consisting of gNB-DU, gNB-CU-CP and gNB-CU-UP, in which the gNB-CU-CP is connected to the gNB-CU-UP via the E1 interface.

Proposal 3: a gNB-DU is connected to only one gNB-CU-CP. A gNB-CU-UP is connected to only one gNB-CU-CP while a gNB-CU-CP may be connected to multiple gNB-CU-UPs.

4  Conclusions and Proposals
Proposal 1: RAN3 to capture the following benefits of CP-UP separation in the baseline TR.
· Support of radio resource isolation and improving resource utilization for network slicing. A slicing instance may cover a geographic area of several ten to several hundred of gNBs. Central RRM including admission control, load balancing etc. could provide slice-level isolation as well as improve resource utilization.

· CP may serve as the appropriate service point of provisioning northbound APIs to verticals, and separation of CP-UP is likely to provide a future-proof and secure architecture (i.e. single point of exposure to the verticals, easy to be reinforced/upgraded to cope with cyber threads that were not known when deployed).

Proposal 2: RAN3 to capture in the baseline TR the diagram illustrating a RAN architecture with CP-UP separation consisting of gNB-DU, gNB-CU-CP and gNB-CU-UP, in which the gNB-CU-CP is connected to the gNB-CU-UP via the E1 interface.

Proposal 3: a gNB-DU is connected to only one gNB-CU-CP. A gNB-CU-UP is connected to only one gNB-CU-CP while a gNB-CU-CP may be connected to multiple gNB-CU-UPs.

A text proposal for the baseline TR is provided in the following:
Text proposal for TR 38.xxx

	*********First Change**********


5      CP-UP separation: scenarios and feasibility
5.1     Benefits

CP-UP separation could bring a couple of benefits, such as 

· A centralization of CP functions, controlling different transmission points, has the potential to achieve enhanced radio performance.
-
Flexibility to operate and manage complex networks, supporting different network topologies, resources and new service requirements.
-
Alignment with SDN concept that would result in a functional decomposition of the radio access, based on a partial de-coupled architecture, between user and control plane entities and on network abstractions.
-
For functions purely handling with CP or UP processes, independent scaling and realization for control and user plane functions operation.
-
Support of multi-vendor interoperability.
-
Support of radio resource isolation and improving resource utilization for network slicing. A slicing instance may cover a geographic area of several ten to several hundred of gNBs. Central RRM including admission control, load balancing etc. could provide slice-level isolation as well as improve resource utilization.
-
CP may serve as the appropriate service point of provisioning northbound APIs to verticals, and separation of CP-UP is likely to provide a future-proof and secure architecture (i.e. single point of exposure to the verticals, easy to be reinforced/upgraded to cope with cyber threads that were not known when deployed).
5.2     Overall Architecture

The overall architecture is depicted in Figure 5.2.x.
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Figure 5.2.x. Overall RAN architecture with CP-UP separation

A gNB-CU may consist of a gNB-CU-CP, the control plane of the gNB-CU and a gNB-CU-UP, the user plane of the gNB-CU.

The gNB-CU-CP is connected to the gNB-DU through F1-C.

The gNB-CU-UP is connected to the gNB-DU through F1-U.

The gNB-CU-UP is connected to the gNB-CU-CP through the E1 interface.

A gNB-DU is connected to only one gNB-CU-CP.

A gNB-CU-UP is connected to only one gNB-CU-CP, while a gNB-CU-CP may be connected to multiple gNB-CU-UPs.
	*********End of Changes **********
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