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1 Introduction

In previous meetings there were some discussion on the requirement and how to achieve CU-UP separation in RAN. 
It was clarified in last RAN3 meeting, the discussion on CP-UP separation in RAN will start with the identification of UP and CP functions, and then consider the justification of the benefits in separating such functions into separate RAN entities and whether a dedicated RAN architecture for support of UP-CP separation is beneficial and feasible. 
This contribution analyze the identification of CP-UP functions, and the feasibility of such separation.
2 Discussion
2.1 Identification of CP-UP functions
As the NR function is still under discussion, the following analysis is based on the current LTE function list, in a similar way as is done for the functional split discussion in NR. 
In current TS 36.300[2], the LTE functions are listed as in the figure below:
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Figure 1: Functional Split between E-UTRAN and EPC

If we start from the blue boxes (radio protocol layers) the functions in RRC layer could be considered as belonging to control plane, which is controlling all the radio resources. However, all other radio protocol layers are shared by user plane and control plane, as they are sharing the same radio resources. All the control signaling and data are transmitted via the same protocols i.e. using the same function groups. 
The mobile system especially the air interface design is very complex. The frequency resource is very limited, and the air condition changes quickly. Therefore, it needs careful design and strict time pattern during the interaction of the radio protocol layers for the Uu interface. The function for control plane and user plane are considered together to maximum the performance of the air interface. The functions have strong dependency and are very difficult to separate. Here are some examples of the mix of control plane/ user plane function in Uu interface:
· PHY: there are several control channels including PBCH, BCH, PDCCH, PDSCH, EPDCCH etc, and also the channel data i.e. PDSCH. However, the PDSCH can also carry the PCH which is the function for control plane. The whole system operates relying on other control signaling including reference signals and synchronization etc.

· MAC: it is designed as user plane to unify the data transmission regardless the data is for signaling or real package. However, there are still controlling functions/procedures in MAC including RACH procedure, cell activation/deactivation, TA command, PHR etc. There is only one MAC entity in E-UTRAN for a UE. The entity is responsible for all the control signaling and data transmission. It is impossible to separate the user plane and control plane in MAC layer in network side.
· RLC/PDCP: The two layer are relatively simpler. However, there are still controlling PDU for the two layers e.g. RLC status reporting, the encryption and integration protection for the signaling and data etc.  

Observation 1: It is not feasible to separate/identify the user plane function and control plane functions among these radio protocol layers, which are supposed to be integrated due to the delay sensitive interaction.
Proposal 1: RAN3 to conclude that it is not feasible to split the CP/UP functions in the radio protocol layers from PDCP and below.
2.2 CP-UP separation in the interfaces
Network interfaces: all the network interfaces including S1, X2, M1/M2 etc have already separated the user plane and control plane, which is using different protocol stack and can be connecting to different node/address as well. 
Similar principle will be applied for NR and is already captured in the general principles for NG and Xn.
Observation 2: CP-UP separation is already defined for the NR interfaces.
.
3 Conclusion
In this contribution we give our view on the CP-UP function split and the following observation are identified
· Observation 1: It is not feasible to separate/identify the user plane function and control plane functions among these radio protocol layers, which are supposed to be integrated due to the delay sensitive interaction.

· Observation 2: CP-UP separation is already defined for the NR interfaces, i.e. NG and Xn.

The above observation leads up to the following proposal 
Proposal 1: RAN3 to conclude that it is not feasible to split the CP/UP functions in the radio protocol layers from PDCP and below.

We also propose to capture the above observations in the TR with a text proposal provided in the annex,
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5 Annex – text proposal
6.1.3       UP-CP Separation

Editor’s note: This section should capture an analysis on UP-CP separation based on identification of UP and CP functions, justification of the benefits in separating such functions into separate RAN entities and whether a dedicated RAN architecture for support of UP-CP separation is beneficial and feasible
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
It is not feasible to separate/identify the user plane function and control plane functions in the radio protocol layers from PDCP and below. 
6.1.3.2            RAN architecture and interfaces for UP-CP Separation

Editor’s note: This section should capture an analysis of whether it is beneficial and feasible to define specific RAN architectures and interfaces to support CP-UP separation

CP-UP separation is already defined for existing network interface, e.g. NG and Xn interface.
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