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1 Introduction

This document discusses how to capture the UP and CP functions, and UP-CP interface functions to support UP-CP separation.
2 Discussion on UP, CP and interface functions 
2.1 Functional Separation of UP and CP

NG-RAN functions are already captured in subsection 6.1.1.1 , TR [1]. So the existing NG-RAN functions can become the good starting point to define the functions for CP and UP. 
UP functions shall be basically in charge of the transfer of user data and handle RAN user plane functions. Also, UP shall be connected to NG CN via NG-U interface. So among the NG-RAN functions, UP should support the following functions:

-
Transfer of user data 

-
Radio channel ciphering and deciphering

-
Integrity protection

-
Header compression
-
Data Flow Aggregation for Tight Interworking with LTE

And the other functions defined for NG-RAN CP should be supported by CP.
In addition to the functions defined for NG-RAN, additional functions should be explicitly defined to support UP-CP separation:

· Additional UP functions:

· Transfer of signalling message
· RRC message is exchanged via UP between CP and UE.

· Status monitoring and reporting

· To support Load balancing and other coordination function, UP should support status monitoring and reporting.
· Additional CP functions:

· UP selection function
· For load balancing and other reason, CP should be able to select UP per a UE.

2.2 UP-CP Interface Functions
Similar to X2 interface, UP-CP interface should handle general interface management, UE-specific configuration/management, and load management (including inter-cell coordination). In addition to them, UP-CP interface should carry RRC message.
So UP-CP interface should support the following functions:

-
UP-CP Interface management
-
UE radio protocol configuration and management
-
UE mobility management

-
NG-U PDU session tunnel management
-
Transport of RRC messages
-
Load management
3 Conclusion
It is proposed to capture the text proposal to TR38.801.
Annex:

Text Proposal

6.1.3.1
UP and CP Functions Description and Grouping

Editor’s note: This section should capture a description of possible CP and UP functions, potential grouping of such functions taking into account possible RAN internal architectures and the benefits of such grouping schemes
UP Functions
-
Transfer of user data and signalling message 
Editor’s note: Which functions and protocols for transfer of user data is supported as UP Functions depend on CU-DU split option. The further detail of the functionalities needs further study. UP Functions shall support at least PDCP sublayer.

-
Radio channel ciphering and deciphering

-
Integrity protection

-
Header compression
-
Data Flow Aggregation for Tight Interworking with LTE

The following functions may be additionally required to support UP-SP separation.

-
Status monitoring and reporting
CP Functions
-
Mobility control functions:

-
Handover
-
Inter-cell interference coordination 

-
Connection setup and release
-
Load balancing

-
Distribution function for NAS messages

-
NAS node selection function
-
Synchronization
-
Radio access network sharing
-
Paging

-
Positioning
-
Network Slice support
-
Tight Interworking with LTE

-
Multi-Connectivity

-
evolved E-UTRA-NR handover through a New RAN interface

Editor’s Note:
How to cover options 3/3a is FFS.

-
Session Management
-
Contacting UEs in inactive mode
-
Direct services support
-
Interworking with non-3GPP systems 
-
evolved E-UTRA/E-UTRA - NR handover via CN
-
evolved E-UTRAN-NR inactive mode mobility using a direct interface between an eLTE eNB and an NR BS
Editor’s Note:
This approach is pending discussions on “light connection” and respective discussions on paging.

The following functions are additionally required to support UP-SP separation.

-
UP Selection Function

6.1.3.2
RAN architecture and interfaces for UP-CP Separation

UP-CP interface (NGx) supports the following functions:
-
Interface management: procedures to manage the UP-CP Interface
-
UE radio protocol configuration and management: procedures to configure and manage the radio protocol for UE 
-
UE mobility management
-
NG-U PDU session tunnel management
-
Transport of RRC messages
-
Load management
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