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1. Introduction
In the last RAN3_95 meeting, there are some discussion on the relationship between CU and DU, the relationship between DU and Cells. There are open issues as “Whether one gNB-DU can connect with multiple gNB-CUs is FFS, thus architecture for gNB-CU and gNB-DU is also FFS"; "Does a cells can cross one or more DU"; "In general the cell ID should huge, with regard to the global eNB ID… Also pending to RAN2 "; "How many gNB-DUs can be operated by one gNB-CU is FFS", etc. [1].
In this paper, we give our views of these issues.
2. gNB architecture
2.1 CU-DU architecture
The architecture diagram of gNB with CU and DUs in TR38.801 [2] is shown as figure1.
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Figure1 gNB architecture with CU and DUs

From the figure1, we can get the following observations:
Observation 1: One gNB include only one gNB-CU and one or more gNB-DUs.
Observation 2: One gNB-CU may control one or more gNB-DUs.
But from the figure1, we cannot conclude whether one gNB-CU can support one or more gNBs and whether one gNB-DU can connect with multiple gNB-CUs. Even though physical CU equipment can support one or more gNBs, but the gNB-CU is a logical element of gNB's internal structure, the internal gNB-CU only belongs to a specific logical gNB. Therefore, in the spirit of further simplification, at least in R15, one gNB-CU should support only one gNB with one to one relation. Considering gNB-CU takes the most part of RRM function and gNB-DU takes of the remaining RRM function, it will introduce extra implementation complex if one gNB-DU can connect with multiple gNB-CUs.   
Based on the above discussion, we give our proposals:
Proposal 1: The following conceptions of gNB with CU-DU should be captured in TS38.401: 
1. One gNB includes only one gNB-CU and one or more gNB-DUs.
2. One gNB-CU controls one or more gNB-DUs and supports one gNB.
3. One gNB-DU at least connects with one gNB-CU. 
2.2 Relation between CU/DU and Cells
Since there is agreement "DU could support one or more cells", it is certain that one gNB-CU may control multiple cells due to one gNB-CU control multiple gNB-DUs.
According to TR38.801, The New RAN architecture is illustrated in Figure 2.
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Figure 2: New RAN architecture
In legacy LTE deployment, one eNB can control multiple cells, and one cell only belongs to one eNB. In legacy LTE cell, one cell has only one MAC entity. From our point of view, NR should follow the principle that one cell has only one MAC entity. From this point, it seems reasonable and simple that one cell cannot cross multiple gNB-DUs due to the fact that each gNB-DU has its own MAC entity under HLS split architecture.
Proposal 2: The following clarification about relationship between CU/DU and cells should be captured in TS38.401:
1. One gNB-DU may support one or more cells.
2. One cell is supported by one gNB-DU. 
2.3 CU/DU ID
The name for the interface between CU and DU has been decided as F1. Since gNB-CU/gNB-DU is managed by O&M, it is necessary to give identifier definition for gNB-CU ID and gNB-DU ID to identify different entities.   
Proposal 3: The following gNB-CU/DU identifier definition should be captured in TS38.401:
1. gNB-CU Identifier (gNB-CU ID): used to identify gNB-CUs within a PLMN. The gNB-CU ID can be defined as the same as gNB ID.
<gNB-CU ID>=<gNB ID>
2. Global gNB-CU ID: used to identify gNB-CU globally. The global gNB-CU ID is constructed from the PLMN identity the gNB-CU belongs to and the gNB-CU identity.
<Global gNB-CU ID>=<PLMN ID>< gNB-CU ID >
3. gNB-DU Identifier (gNB-DU ID): used to identify gNB-DUs within a gNB-CU.
e.g., gNB-DU ID =Integer{1…256…}
In legacy LTE, Maximum 256 cells are supported per LTE eNodeB. But for CU/DU network deployment views, a larger area will perhaps centralized deploy one or several CU hardware equipments, and one CU-equipment includes multiple logical gNB-CU which support lot of cells and lot of gNB-DUs. Considering centralized deployment scenario, there is no need to limit 256 gNB-DUs per gNB-CU due to larger area coverage by one logic gNB.
Proposal 4: Maximum Number of gNB-DUs that can be operated by one gNB-CU are 256 or more.
Considering on a range of 1..65535 cells per gNB (Assuming 256 gNB-DU per gNB and 256 cells per gNB-DU), the legacy 28bits E-UTRAN Global Cell identifier (ECGI) is not sufficient for the cell number range ( 20bits for eNB ID, and remaining 8 bits for CELL ID). To solve this problem, we suggest to use New NG-RAN Cell Global Identifier (NCGI) to identify NR cells.
Proposal 5: The following NG-RAN Cell Global Identifier definition mapped with gNB-DU ID should be captured in TS38.401:
1. NG-RAN Cell Global Identifier (NCGI): used to identify cells globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NG-RAN Cell Identity (NCI) of the cell. 
< NCGI>=<PLMN><NCI>
2. NG-RAN Cell Identifier (NCI): used to identify a NG-RAN cell within a PLMN. The NCI is constructed from the gNB identity and the gNB-DU identity and the cell identity. 
<NCI>=< gNB ID>< gNB-DU ID >< Cell ID >
Note: The length of NCGI is decided by the maximum supported cells per gNB-DU. If maximum 256 gNB-DUs per gNB-CU, and maximum 256 cells per gNB-DU, the length of the NCI will be 36bits, in which the gNB ID occupies the first 20 bits , and gNB-DU ID occupies the middle 8 bits (for non CU/DU architecture gNB-DU ID present 0000,0000), and CELL ID uses remaining 8bits. Therefore NCI is corresponding to a range of 1...65535 cells.
According to the above analysis, the TP proposed to be captured in TS38.401 for CU/DU id and other conception is in [3].
3.
Proposal
The following proposals are provided, and the TP proposed to be captured in TS38.401 for CU/DU id and other conception is in [3].
Proposal 1: These following conceptions of gNB with CU-DU should be captured in TS38.401: 
1. One gNB includes only one gNB-CU and one or more gNB-DUs.
2. One gNB-CU controls one or more gNB-DUs and supports one gNB.
3. One gNB-DU at least connects with one gNB-CU. 
Proposal 2: These following clarification about relation between CU/DU and cells should be captured in TS38.401:
1. One gNB-DU may support one or more cells.
2. One cell is supported by one gNB-DU.
Proposal 3: Following gNB-CU/DU identifier definition should be captured in TS38.401:
1. gNB-CU Identifier (gNB-CU ID): used to identify gNB-CUs within a PLMN. The gNB-CU ID is same with gNB ID.

2. Global gNB-CU ID: used to identify gNB-CU globally. The global gNB-CU ID is constructed from the PLMN identity the gNB-CU belongs to and the gNB-CU identity.

3. gNB-DU Identifier (gNB-DU ID): used to identify gNB-DUs within a gNB-CU.
Proposal 4: Maximum number of gNB-DUs that can be operated by one gNB-CU are 256 or more.
Proposal 5: The following NG-RAN Cell Global Identifier definition mapped with gNB-DU ID should be captured in TS38.401:
1. NG-RAN Cell Global Identifier (NCGI): used to identify cells globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NG-RAN Cell Identity (NCI) of the cell (< NCGI>=<PLMN><NCI>). 

2. NG-RAN Cell identifier (NCI): used to identify a NG-RAN cell within a PLMN. The NCI is constructed from the gNB identity and the gNB-DU identity and the cell identity (<NCI>=< gNB ID>< gNB-DU ID >< Cell ID >).
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