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Introduction

We are happy to see that the requirement of UP/CP separation proposed by us in RAN Ad-Hoc meeting in January 2016 ‎[1] is addressed in the contributions R3-161805 ‎[2] and R3-161574‎[3].
However these contributions remain at the basic control layer developed in RAN2 and only R3-161574 is looking at more complex applications, but not reflected in the proposed architecture schemes.

It is difficult to see the mapping between SDN approach and the approach in these contributions, as the equivalent of the “SDN Controller” is totally missing.

SDN applied to WiFi

We want to clarify that when applying SDN in wireless networks, for example for IEEE 802.11, the existing implementations are NOT transferring the MAC layer from an Access Point (AP) to the wireless SDN Controller. At the contrary, the wireless SDN Controller is using the measurements provided by 802.11 APs which represent an ABSTRACTION of the PHY/MAC behaviour for controlling the power and the channel allocation for different APs.
This example indicates a behaviour which in 3GPP is called COORDINATION and is handled in RAN3.
We think that is premature to contact RAN1 and RAN2; first RAN3 shall develop an architecture which is based on the BENEFITS which can be obtained from ABSTRACTIONS and COORDINATION by a Central Coordinator.

After that RAN1 and RAN2 can be contacted for providing measurements reflecting the needed PHY/Layer 2 abstractions, if not yet defined.

SDN and NFV
The NFV is disjoint from SDN. The SDN benefits can be obtained also without virtualization. Due to this, we propose to study first the benefits resulting from applying the CP-UP separation with a Central Controller, as in SDN, to non-centralized gNBs and eNBs.
Applying UP/CP separation to Centralized gNB, non-centralized gNB and LTE eNBs

The SDN approach separates UP and CP in the sense that UP is processed within Switches and Routers and the Central Controller controls the internal forwarding within these infrastructure elements.

Applying the above principle to NR is needed a Centralized entity, which could be non-collocated with any of the NR infrastructure elements, for controlling the wireless system operation. What we need to develop is:

· Define the functions within this Centralized Control entity

· Define the interfaces between the Centralized Control entity and the infrastructure elements, i.e. Centralized gNB, non-centralized gNB, eNBs.
In our contributions, for example R3-161120 ‎[4], we call this entity “Central Coordinator”, which is best suitable to its role in the context of less-stringent latency requirements.
Architecture

The architecture proposed in R3-161574 is not reflecting the Central Controller/Coordinator so cannot be mapped to SDN.
We consider that SDN cannot be mentioned in relation with the NR architecture as long as the Central Coordinator is not reflected in it.  
Proposals
We propose a modified version of the proposals in R3-161805, as follows:
Proposal 1 CP/UP separation for NR should consist of a functional split between CP functions and UP functions while considering the Centralized Coordination and where possible the abstractions of PHY/Layer 2 of the RAN.

Proposal 2
RAN3 will identify the abstractions and the Central CP functions. The suitable functions defined for the current LTE architecture can be reused as the initial basis for NR. 

Proposal 3:

The Central CP functions should be grouped based on latency requirements and their level of PHY/Level 2 abstraction, on network and user-specific control, and on selected RAT.
Proposal 4 (new): 
The first studies will cover the benefits resulting from applying the CP-UP separation including a Central Coordinator to heterogenous deployments including centralized gNBs, non-centralized gNBs and eNBs.
Proposal 5 (was 4):
The interface between CP and UP shall be standardized and open. Further, coordination between RAN2 and RAN3 is needed to progress on the functional split between CP and UP.
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