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1	Introduction
There is strong interest from the operator community to specify functional split architectures and interface specification for CU-DU split architecture [1]. The goal is to be able to support multi-vendor CU-DU operation. Anticipating fully flexible virtualized implementation of RAN functions for future LTE upgrades and NR deployment, it is important to specify functional architecture and the interface specification in 3GPP, in order to avoid operator specific interface and expensive inter-operability testing.
As a first step, in 3GPP RAN3 NR#1, TP for TR 38.801 on architecture of gNB architecture with CU-DU split and C-plane and U-plane interfaces were agreed for high-layer split option. Furthermore, definition of CU and DU was agreed [2, 3, 4]:
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.
In this contribution, we consider realistic NR network deployment scenario and propose to specify lower-layer split architecture and define the logical nodes in addition to higher-layer split architecture.
2	Discussion
2.1	Overall CU-DU Split Architecture
It is expected that NR deployment will support diverse split options. Current LTE deployment typically uses CPRI as the fronthaul interface. This approach may be supported for NR below 6 GHz. However, for NR implementation above 6 GHz, CPRI is impractical due to large system bandwidth. It is likely that practical implementation will support lower-layer split for above 6GHz band to replace CPRI. Fronthaul with Option 7 split is promising, because the architecture allows advanced signal processing algorithms and various inter-site processing algorithms not envisioned in LTE. 
An illustration of gNB implementation is shown in Figure 1. In this example, Option 2 HLS and Option 7 LLS are assumed. In CU, C-Plane, U-Plane, RRM functions, and distribution of NAS messages are expected. In addition, RAN functions related to OAM and SON are expected to be supported in CU. Both HLS and LLS may be present simultaneously in practical network implementation. Thus, it is beneficial to specify the functional architecture and interfaces for lower-layer split option, in addition to the higher-layer split option.
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Figure 1: Example of network architecture implementation with Option 2 HLS and Option 7 LLS.
2.2	Specification of Lower-Layer Split Architecture
A proposal on lower-layer split architecture is described in [5]. It is noted that functionality of CU and DU would be different for higher-layer split and lower-layer split approaches. Therefore, we propose to uniquely define CU and DU for higher-layer split and lower-layer split options to avoid confusion in the specification. One possible approach is to specify CU_LLS and DU_LLS to indicate the CU & DU for lower-layer split architecture. Fs interface also needs to be defined separately specific to HLS and LLS split options.
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Figure 2: gNB architecture with CU and DUs (a) High-Layer Split (b) Lower-Layer Split

3	Conclusion
[bookmark: _GoBack]In this contribution, we discussed realistic NR implementation with split architecture. Considering both higher-layer split and lower-layer split may be needed in realistic deployment, we make the following proposal.
Proposal 1: Define the logical nodes CU and DU and the interfaces Fs-C and Fs-U separately for higher-layer split option and lower-layer split option. 
Proposal 2: Capture gNB architecture shown in Figure 2 in TR 38.801.
Proposal 3: Standardize Stage 3 specifications for both HLS and LLS options.
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