3GPP TSG-RAN WG3 Meeting #95
R3-170646
Athens, Greece, 13– 17 February 2017

Agenda item:
10.7.1
Source: 

Qualcomm Incorporated
Title: 
Fs Interface principles
Document for:
Discussion and Decision
1. Introduction
The latest version of TR 38.801 captures details on possible splits of the gNB into two units (CU and DU), also including an internal gNB architecture which shows an interface between CU and DU logical elements (the Fs interface) and the definition of these logical elements. However there are currently no details regarding the possible specification impacts. This contribution discusses this aspect and proposes some initial text for the TR.
2. Standardization impacts of CU/DU split
RAN3 has not discussed yet this topic in any detail. However it could be assumed that the main impact would be the definition of the CU/DU interface, Fs. 

This document does not consider whether this interface should be fully standardized, partly standardized, or not at all. The scope is instead to consider the required principles and functions, which can already be derived from existing text.
The principles of Fs should be quite similar to other RAN3 interfaces such as Xn but there are some critical differences:
· Whether the interface is fully open or not (which could be equated to interworking at stage 3 level based on standards) is still under discussion, and may even depend on the split

· The details on interface functionality are quite dependent on whether we are considering a higher layer or lower layer split

Given the above, it is proposed to define interface principles and functionality that envisage two modes: Fs-H (Higher Layer Split, with HL-DU as endpoint), and Fs-L (Lower Layer Split, with LL-DU as endpoint). The operational mode over an instance of the interface could be configured at the time of interface setup. With this, the functionality can be enumerated separately for each mode. This also provides the possibility to treat each mode separately during the standardization process.
The following section provides a corresponding text proposal, and the formal pCR is provided in R3-170647.
3. Text Proposal
11.1.3.8
CU-DU specification aspects
Editor’s note: It is intended to capture what could be within the specification (e.g. U/C/M-plane aspects).
Note:
The following text considers specification impacts of a CU-DU interface, independently of whether such specification is agreed for normative work.

>>>>>  skip text   <<<<
Fs Interface Principles

The interface allowing to interconnect a CU and a DU is referred to as the Fs interface. The general principles for the Fs interface are as follows:

· From a logical standpoint, the Fs is a point-to-point interface between the endpoints. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the endpoints;

· The Fs interface shall support control plane and user plane separation;

· The Fs interface shall separate Radio Network Layer and Transport Network Layer;

· The Fs interface shall enable the differentiation of UE-associated data and signalling traffic;

· The Fs interface shall support a single CU/DU functional split for a given interface instance;

· The Fs interface shall support two modes: Fs-H (Higher Layer Split, with HL-DU as endpoint), and Fs-L (Lower Layer Split, with LL-DU as endpoint), where each interface instance shall be statically configured with a specific mode at the time of interface setup.
Fs Interface Functions

The detailed interface functionality depends on the configured mode (Fs-H, Fs-L). The following general functions are expected to be supported:

· Interface management: interface set-up between a logical CU and a logical DU, including interface mode configuration, handling of error situations, resetting, and interface removal

· Configuration management: exchange of information and/or static/semi-static configuration information e.g. enabling the CU to discover and/or manage the configuration of the DU
For the Fs-H, the following are expected to be supported in addition to general functions:

· Configuration management to include explicit cell configuration and SIB information

· UE-associated control plane functionality: the functionality to configure DU resources for the processing, transmission and reception of UE-associated traffic (including both user plane and control plane traffic)

· UE-associated user plane functionality: the functionality to support signalling and data traffic for the UE and delivery to/from the CU/DU, including flow control and/or acknowledgment information if needed

· UE mobility management: the functionality to manage the relocation of UE resources between DUs, or between a DU and the CU, including data forwarding between DUs if needed

· Load control: the functionality to exchange information between CU and DU in support of admission control and resource management

For the Fs-L, the following are expected to be supported in addition to general functions:
· Configuration management to include configuration of static/semi-static lower layer DU resources available to the CU

· Control plane functionality: the functionality to configure DU resources for the processing, transmission and reception of  data (for all lower layer resources as appropriate)

· User plane functionality: the functionality to support traffic delivery to/from the CU/DU (including common or UE-associated traffic, for all lower layer resources as appropriate)
4. Conclusion

This paper has discussed some aspects related to the specification impacts of the gNB functional split, and proposes corresponding text for the TR. Formally the TP is contained in an accompanying document (R3-170647).
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