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1 Introduction

In last RAN3 meeting (RAN3#95bis), it has been agreed that gNB-DU could support one or more cells. However, the relationship among gNB-CU, gNB-DU and cell is still unclear, e.g., whether one gNB-DU can be connected with multiple gNB-DUs is FFS (e.g., by pooling concept), and whether one cell can be supported by multiple gNB-DUs is FFS [1]. In this contribution, we address this issue extensively. 
2 Discussion 
In the following, we discuss two issues:

· Relationship between gNB-DU and cell 

· Relationship between gNB-CU and gNB-DU
2.1 Relationship between gNB-DU and cell  

Currently, the gNB-DU can support one or more cells. However, whether a cell can be managed by multiple gNB-DUs is still unclear. With CU-DU split option 2, the gNB-CU contains RRC, SDAP and PDCP layers, while the gNB-DU contains RLC, MAC and PHY layers. In general, a cell is uniquely identified by an UE and the radio resource shall be commonly managed in a cell. If an cell is controlled by multiple gNB-DUs, the complex mechanism and the ideal fronthaul are required, as shown in Fig. 1. Specifically, the RLC/MAC/PHY layers among multiple gNB-DUs should be commonly controlled, e.g., the PHY transmission shall be synchronized, the scheduling and HARQ operation in MAC layer shall be coordinated, the RLC status shall be synchronized and the partially received RLC PDUs shall be exchanged among multiple gNB-DUs. Thus, we propose 
Proposal 1: One cell is supported by only one gNB-DU.
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Fig. 1 One cell controlled by multiple gNB-DUs
2.2 Relationship between gNB-CU and gNB-DU
With high layer split, multiple gNB-DUs can be controlled by the connected gNB-CU. The benefit of such structure is that gNB-CU can achieve the pooling gain and the centralized control. In general, such gNB-CU is a powerful entity.  It should be enough to connect one gNB-DU to one gNB-CU at a time. In other words, there is no obvious benefit by connecting one gNB-DU to multiple gNB-CUs at the same time. On the other hand, if the gNB-DU is connected to multiple gNB-CUs at the same time, the coordination among gNB-CUs is needed. Specifically, if multiple gNB-CUs manage the same cell of the connected gNB-DU, as shown in Fig. 2 (a), gNB-CUs should be coordinated since the radio resource is shared among multiple gNB-CUs; if multiple gNB-CUs manage different cells of the connected gNB-DU, as shown in Fig. 2 (b), the gNB-CUs should be coordinated when an UE is handed over among cells of gNB-DU.  Because of the extra coordination, we think it is enough that one gNB-DU is connected to only one gNB-CU at a time. 
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Fig. 2 gNB-DU controlled by multiple gNB-CUs

Proposal 2: One gNB-DU shall be controlled by only one gNB-CU at a time.

On the other hand, for different time instants, one gNB-DU can be allowed to connect to different gNB-CUs.  For example, as shown in Fig. 3, when the F1 interface between gNB-DU and gNB-CU cannot be set up successfully considering, e.g., load condition, processing capability, such gNB-DU can be connected to another gNB-CU. Another example can be that the gNB-DU can be connected to another gNB-CU when the connected gNB-CU is broken down. To achieve this, O&M can configure multiple gNB-CUs to the gNB-DU for connection. 
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Fig. 3 gNB-DU connects to different gNB-CUs 
Proposal 3: One gNB-DU can be connected to different gNB-CUs at different time.
3 Conclusions
In this contribution, we discuss the relationship among gNB-CU, gNB-DU, and cell, and we propose:

Proposal 1: One cell is supported by only one gNB-DU.
Proposal 2: One gNB-DU shall be controlled by only one gNB-CU at a time.

Proposal 3: One gNB-DU can be connected to different gNB-CUs at different time.
The corresponding text proposal is given in [2]. 
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