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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. In addition RAN has agreed to include support for a high-layer split in the NR WID for release 15. This contribution further discusses the principles of the required interface.

2. Interface to support CU/DU split
RAN has agreed to include support for a higher-layer split in the NR WID for release 15. So far the architecture definition did not distinguish between higher and lower layer split, but clearly this needs to be done since the characteristics of the interface will be different for each case. 

Therefore it is proposed to define interface principles and functionality separately for two interfaces: Fs-H (Higher Layer Split, with HL-DU as endpoint), and Fs-L (Lower Layer Split, with LL-DU as endpoint). One option would be to merge the two interfaces as a single one, and then have two separate modes of which only one is triggered in one instance of the interface. This is possible, but it is believed that there will be significant differences between the two modes, and hence apart from reducing the number of specifications, there may be minimal gain in treating the two jointly.

Proposal 1: Proceed with standardization of Fs-H as a new interface between new RAN nodes HL-CU and HL-DU.
Next we can start considering the principles of the Fs-H interface. So far it has been noted that there are some similarities between X2/Xn and the new Fs-H, in that for example:

· These interfaces will support DC, and potentially the user plane transport may be quite similar
· There may be a requirement for flow control, which exists in X2 and is expected in Xn

However apart from the fact that the above cannot be taken for granted as further decisions are still to be made, the control plane is likely to be quite different.
Observation 1: While some of the concepts may be reused from X2/Xn, it seems safer to define a new interface. Similarities may be exploited to accelerate the specification work.

3. Fs-H Principles
The following text is proposed as principles of the interface that may be used in new stage 2 (38.300) or stage 3 specifications (38.4x0):

Fs Interface Principles

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

· From a logical standpoint, the Fs-H 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-H interface shall support control plane and user plane separation;

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

· The Fs-H interface shall enable the differentiation of UE-associated data and signalling traffic.
Fs-H Interface Functions

The following functions are supported by the Fs-H interface:

· Interface management: interface set-up between a logical HL-CU and a logical HL-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 HL-CU to discover and/or manage the configuration of the HL-DU, including cell configuration and SIB information

· UE-associated control plane functionality: the functionality to configure HL-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 HL-CU/HL-DU, including flow control and/or acknowledgment information if needed

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

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

Proposal 2: Capture interface principles and functions in stage 2.
4. Further architectural principles

4.1 CU/DU Relationship
The architecture diagram in the TR shows two DUs connected to one CU, and in a sense it is more of a deployment scenario or example rather than a logical architecture. For this reason it is important to clarify exactly the relationship between CUs and DUs in terms of 1 to N, etc, even if it is possible to infer this from the definitions.  Therefore

Proposal 3: The following are proposed as architectural principles:

1)
A gNB comprises a single HL-CU and one or more HL-DUs.

2)
One HL-CU may control multiple HL-DUs; one HL-DU is controlled by a single HL-CU
4.2 Visibility of gNB architecture

This issue has been touched upon in several documents in the past, and the question to be answered is whether the internal structure of the gNB will be visible to external elements or entities (e.g. CN elements, UE etc). Note that in all cases, the external element/entity will have a logical interface towards the gNB (NG, Xn or Uu) which may be physically terminated at the HL-CU or HL-DU. However there seems to be no strong reason for external element/entity to be aware of the internal structure of the gNB. Similarly for UEs, we would expect that these would be operating in a rich radio environment where they would be aware of cells and cells attributes as today, but agnostic of how the gNB elements combine to create this environment. Hence 

Proposal 4: It is proposed to capture the principle that the internal structure of the gNB is not visible to the Core Network, neighbour gNBs and/or UEs.
4.3 Relationship between cells and DU resources

The above proposed principle leads naturally to the question of how cells and HL-DU resources are related. In HL-DUs, the MAC resides in the HL-DU, and as we do not envisage inter-DU interfacing, it becomes prohibitive to coordinate between HL-DUs if they were to share the same radio resource. This of course does not prevent functions such as inter-cell interference coordination (which could be inter-DU) where some information might indeed flow between HL-DUs. This would require the mediation of the CU, as indeed would be the case for exchange of information with other gNBs over Xn. In other words the latency requirement for inter-DU exchange would be the same as for inter-gNB in this case, and does not require an inter-DU logical interface.

In conclusion, each HL-DU can support one or more cells, but not cell subsets.

Proposal 5: It is proposed to capture the principle that a HL-DU may be configured to support one or multiple cells, i.e. a cell cannot be split across two HL-DUs.
5. Conclusion

This paper has discussed principles for the interface supporting a higher layer split, and makes the following proposals:
Proposal 1: Proceed with standardization of Fs-H as a new interface between new RAN nodes HL-CU and HL-DU.

Observation 1: While some of the concepts may be reused from X2/Xn, it seems safer to define a new interface. Similarities may be exploited to accelerate the specification work.

Proposal 2: Capture interface principles and functions in stage 2.
Proposal 3: The following are proposed as architectural principles:

1)
A gNB comprises a single HL-CU and one or more HL-DUs.

2)
One HL-CU may control multiple HL-DUs; one HL-DU is controlled by a single HL-CU
Proposal 4: It is proposed to capture the principle that the internal structure of the gNB is not visible to the Core Network, neighbour gNBs and/or UEs.
Proposal 5: It is proposed to capture the principle that a HL-DU may be configured to support one or multiple cells, i.e. a cell cannot be split across two HL-DUs.
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