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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), and provides a gNB architecture comprising two logical nodes and definitions of the two nodes. This contribution provides further details on the architectural principles and functionality supported by the nodes.
2. Discussion

2.1 Classification of DU logical nodes
Analysis has shown that most interest in terms of standardization is centred on options 2 and 3 (the higher layer splits), and options 6 and 7 (the lower layer splits). It is well known that the functionality split between CU/DU is quite different for the two groups. The position of the MAC and scheduling functions is particularly critical for the interface functionality, and constitutes a clear differentiator between the two groups.

For this reason, it seems useful to define two types of DU, i.e. a “Higher layer-CU” (HL-CU) and a “Lower Layer-CU” (LL-CU). Such a classification may simplify text and discussions going forward. Note that there is no need to do the same for a CU as in general a logical CU may in theory interact with HL-CUs and LL-CUs simultaneously (a CU is defined as the “node that has the gNB functions except those allocated exclusively to the DU”).
Proposal 1: Define Higher Layer and Lower Layer DUs as separate DU types
2.2 CU/DU Relationship
The architecture diagram 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 2: The following are proposed as architectural principles:
1)
A gNB comprises a single CU and one or more DUs.

2)
One CU may control multiple DUs; one DU is controlled by a single CU
2.3 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 CU or DU. However there seems to be no strong reason for external element/entity to be aware of the internal structure of the gNB, see for example [R3-xxx] for discussion on the need for awareness on Xn or NG. 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 3: 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.
2.4 Relationship between cells and DU resources

The above proposed principle leads naturally to the question of how cells and DU resources are related. This is a point where there may be a need to distinguish HL from LL-DUs. In HL-DUs, the MAC resides in the 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 for a HL-DU, each DU can support one or more cells, but not cell subsets.
The situation changes for a LL-DU as the PHY resources are controlled by a centralized MAC function, which may customize the transmission from each DU in a number of different ways. The latency is also assumed to be lower. In this case it is clear that the transmissions pertaining to a single cell may in fact be provided via one or more LL-DUs.
In conclusion, we have:

Proposal 4: 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; while a LL-DU may be configured to support in addition a subset of a cell.
4. Conclusions
This paper has discussed the specification impacts of the gNB functional split on the NG and Xn interfaces, and proposes text for the TR. Formally this text is included in the pCR in R3-170645.
Text Proposal
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11.1.3.8
CU-DU specification aspects
Architectural aspects
The architecture of gNB with CU and DUs is shown in Figure 11.1.3.8-1. Fs-C and Fs-U provide C-plane and U-plane over Fs interface, respectively.

In this architecture, CU and DU can be defined as follows.
Central Unit (CU): a logical node that includes the gNB functions as listed in section 6.2 excepting those functions allocated exclusively to the DU. CU controls the operation of DUs.
Distributed Unit (DU): a logical node that includes, depending on the functional split option, a subset of the gNB functions. The operation of DU is controlled by the CU.
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Figure 11.1.3.8-1: gNB architecture with CU and DUs

The DU may further be classed as HL-DU (Higher Layer DU, supporting a higher layer split), or LL-DU (Lower Layer DU, supporting a lower layer split). In a particular instance of the interface, a DU is acting as either a HL-DU or a LL-DU.
Note:
Options 2 and 3 are examples of gNB architectures that may be supported by the HL-DU, and options 6 and 7 are examples of gNB architectures that may be supported by the LL-DU.
Architectural Principles:

1) A gNB comprises a single CU and one or more DUs.
2) One CU may control multiple DUs; one DU is controlled by a single CU
3) The internal structure of the gNB is not visible to the Core Network, neighbour gNBs and/or UEs.
Relationship between cells and DU resources

A HL-DU may be configured to support one or multiple cells, i.e. a cell cannot be split across two HL-DUs. A LL-DU may be configured to support in addition a subset of a cell.
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