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Introduction
In the last RAN3 #96 meeting, there are some discussions on NG-RAN identities, and the gNB ID and NGCI (NCI) are captured in TS 38.300 BL CR [1] as below with some editor notes,
· NR Cell Global Identifier (NCGI): used to identify NR cells globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell.
· gNB Identifier (gNB ID): used to identify gNBs within a PLMN. The gNB ID is contained within the NCI of its cells.
Moreover, some online discussions are given to the format and definition of gNB-ID & NGCI and whether to introduce gNB-CU ID and gNB-DU ID if considering CU-DU split architecture, but no consensus is reached.  In this contribution, we further discuss this aspect and focus on the space and format of gNB-ID & NGCI.
Discussion
As specified in [2], the length of E-UTRA cell identifier is 28bits. Looking forward to NG-RAN, new higher frequency, e.g., 3.3-3.6GHz, 4.8-5GHz and even mmWave will be introduced for NR, such that network will be more densified. Moreover, existing 2G/3G/4G spectrum will be refarmed in the future step by step to deploy NR. Therefore, larger space for NR cell identifier is required compared with E-UTRA cell identifier.
Proposal 1:  Larger space for NR cell identifier should be specified compared with E-UTRA cell identifier.
In E-UTRAN, some amount of leftmost bits of cell identifier is identified as eNB-ID, where 20, 18, 21 bits are defined for normal, short and long macro eNB ID respectively. In practical deployment, even the 21 bits long eNB ID is not enough, at least for some operators with millions of base stations. Operators may resort to implementation solution by extending the length of eNB-ID with some bits that originally belongs to space of cell ID.  Considering new IMT spectrum allocated and Ultra-Dense Network (UDN) deployed in NR, requirement on the larger space of gNB-ID is more stringent, thus longer gNB ID is required. 
Proposal 2: Longer gNB ID than that defined for long macro eNB in E-UTRAN should be considered.
For NR gNB, RAN3 has defined a logical architecture to split gNB into gNB-CU and gNB-DU. A gNB-CU and a gNB-DU is connected via F1 logical interface. CU-DU split is just a logical architecture, from deployment point of view, both integrated CU-DU architecture (collapse deployment, named in some RAN3 papers) and CU-DU split architecture (disaggregated deployment) will be applied by operators depending on the type of base stations and the frequency the base station operates. Figure 1 shows some potential base stations types that will be introduced in NR deployment. 


Option 1:  Collapse deployment

Option 2:  Disaggregated deployment

Option 3:  “All in one” deployment
Figure 1 Potential base stations types for NR deployment
The format design of NCI is impacted by the number of gNB-DUs supported by one gNB-CU and the supported cells per one gNB-DU, as well as depends on the implementation and the deployment scenario as shown in Figure 1. Therefore, NCI should be flexible enough to satisfy operators’ different deployment requirement. 
Two alternatives of NCI format can be envisaged, 
Alternative 1:  <NCI> = < gNB ID> < gNB-DU ID > < Cell ID >,   < gNB ID=gNB-CU ID>

Pros: 
· gNB-CU ID and gNB-DU ID is explicitly indentified to facilitate CU and DU management by OAM system and also the identification of gNB-DUs within a gNB-CU
Cons: 
· If the length of gNB-DU ID and gNB-CU ID is fixed, lack of flexibility to accommodate different deployment scenarios, unless more than one NCI types are defined. 

Alternative 2:  <NCI> = < gNB ID> < Cell ID >

Pros: 
· Allow operator with some flexibility to define the field within <Cell ID> to fit specific deployment requirement. 
Cons: 
· gNB-CU and gNB-DU is not identified with explicit IDs. It should be noted that defining gNB-DU ID and gNB-CU ID is not a necessity for CU/DU OAM and management of CU-DU connections, e.g., IP address can be utilized. Nevertheless, the drawback in this case is TNL identifier will be used for application protocol.
We have no strong opinions on which alternative to select, with sight preference to alternative 1 if the format design is flexible to meet operator deployment requirement.
Proposal 3: RAN3 to decide which NCI format to define taking the deployment flexibility requirement into account.
Conclusions
This paper further discusses the space and format design of gNB-ID & NGCI which concludes with the following proposals:
Proposal 1:  Larger space for NR cell identifier should be specified compared with E-UTRA cell identifier.
Proposal 2: Longer gNB ID than that defined for long macro eNB in E-UTRAN should be considered.
Proposal 3: RAN3 to decide which NCI format to define taking the deployment flexibility requirement into account.
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