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1. Introduction
In the last RAN3_96 meeting, there are some discussions on the relationship between CU and DU, and whether it is needed or not to give definition for gNB-CU ID, gNB-DU ID.
In [1], there is text proposal for TS38.300 as follows:
-----------------------------------------------------------------------------------------------------------------------------------
-	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 Cell Identity (CI) of the cell.
Editor’s Note:	The format and definition of NCGI are FFS (and require input from RAN2).
Editor’s Note:	Specification of the PLMN part of the NCGI is FFS.
Editor’s Note:	It is assumed that the E-UTRA Cell Identification as defined for E-UTRAN is also used within NG-RAN. Definition of the NR Cell Identification is FFS.
-----------------------------------------------------------------------------------------------------------------------------------
In this paper, we give our proposal of CU-DU ID and NCGI definitions.
2. Discussion 
2.1 Motivation of introducing gNB-DU ID 
OAM Management: 
Two OAM methods are proposed: (a) Management of DU with CU assistance/mediation and (b) Management of DU directly from Management platform(s)[3]. 


Figure 1. Variants of M-plane architecture for DU[3] 
For option b, DU is managed directly by Management platform and OAM platform has interface with DU. The OAM Configuration of DU could be directly transferred between OAM and DU, therefore it is necessary to define gNB-DU ID in order to help OAM to identify different DUs. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For option a, DU is managed by CU, and OAM platform has interface with gNB-CU only. Therefore, per-DU related KPI or MDT measurements record shall be collected and sent to OAM by gNB-CU, then gNB-DU ID based report will help OAM system to simplify the subsequent processing. In option a, a defined gNB-DU ID is a easy way to identify gNB-DUs within a gNB-CU.

Mapping into CELL ID to extend NCI length: 
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 Cell Global 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, one direct solution is to extend CELL ID length and another solution is to map gNB-DU ID into NCI to extend NCI and NCGI length.

From our view, it is better to choose gNB-DU ID mapping solution and more information can be obtained from the NCGI without any extra cost, such as whether a gNB is a CU-DU split gNB or legacy integrated gNB, the specific cell belongs to which gNB-DU, etc.   

Management of connection path between gNB-CU and gNB-DU:
Our understanding is that a standardization defined gNB-DU ID helps gNB-CU to identify and manage the multiple CU-DU connections easily, else gNB-CU needs to maintain the local CU-DU mapping table based on other information as implementation way, which breaks the rule that the TNL identifier shall not to be used for application protocol, e.g., IP addresses for each CU-DU association. Furthermore, in order to improve the capacity of F1 interface, if multiple SCTP associations between CU-DU pair is allowed, then IP addresses based CU-DU mapping is more complex and difficult to be achieved.

CP/UP Separation:

Considering CP/UP separation case, one gNB-DU may connects to multiple gNB-CUs, the identical identifier of the gNB-DU is necessary to identify the same gNB-DU in different logical entities. For example, per DU related user plane measurements will be performed on CU-U, which needs to be sent to CU-C for RRM purpose, then it also needs to transfer the unique gNB-DU ID between CU-C and CU-U.


2.3 Identities
The name for the interface between gNB-CU and gNB-DU has been decided as F1. Since gNB-CU/gNB-DU is managed by O&M, it is necessary to give the definition for gNB-CU ID and gNB-DU ID in order to identify different entities.   
Proposal 1: The following gNB-CU/DU identifier definition should be captured in TS38.300:
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. [bookmark: OLE_LINK51][bookmark: OLE_LINK52]gNB-DU Identifier (gNB-DU ID): used to identify gNB-DUs within a gNB-CU.
e.g., gNB-DU ID =Integer{1…256…}
For example, in legacy LTE, Maximum 256 cells are supported per LTE eNodeB. But for CU/DU network deployment scenario, one or several CU hardware equipments might be centrally deployed in a larger area, 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 2: 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 3: The following NG-RAN Cell Global Identifier definition mapped with gNB-DU ID should be captured in TS38.300:
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.
Proposal 4: According to the above analysis, the TP proposed to be captured in TS38.300 for above identities is in [2].
3.	Proposal
[bookmark: _GoBack]The following proposals are provided.
Proposal 1: The following gNB-CU/DU identifier definition should be captured in TS38.300:
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>
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 >
gNB-DU Identifier (gNB-DU ID): used to identify gNB-DUs within a gNB-CU.
e.g., gNB-DU ID =Integer{1…256…}
Proposal 2: Maximum Number of gNB-DUs that can be operated by one gNB-CU are 256 or more.
Proposal 3: The following NG-RAN Cell Global Identifier definition mapped with gNB-DU ID should be captured in TS38.300:
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>
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 >
Proposal 4: According to the above analysis, the TP proposed to be captured in TS38.300 for above identities is in [2].
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