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1 Introduction

This contribution discusses NR cell identification including gNB-CU ID, gNB-DU ID and NR cell ID.

2 Discussion 
The length of E-UTRA cell identifier is 28 bits, and for macro eNBs, the eNB ID is defined as 18, 20, 21 MSBs of any of E-UTRA cell identifiers depending on the type of eNB as shown below.
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Currently in RAN4, new frequency bands for NR has been defined, e.g. 3.5GHz/4.5GHz, 28GHz/39GHz bands. Also the expected cell size of a NR cell in some bands, especially mmWave band cell, is smaller than the current E-UTRA cell, so the larger numbering space for the cell identifier is required.

Observation 1: The numbering space for the NR cell identifier needs to be larger than for E-UTRA cell identifier.

Observation 2: One gNB-CU needs to support multiple cells and more frequency bands compared with E-UTRA eNB.

For NR gNB, RAN3 already agreed on the standardization for the separation of gNB as gNB-CU and gNB-DU and the F1 interface between gNB-CU and gNB-DU. The gNB-CU and gNB-DU architecture is the centralized RAN architecture and it is assumed that the large number of gNB-DUs can be connected to one gNB-CU. We think the specification should allow the number of gNB-DUs connected to one gNB-CU is larger than 1024. And the number of gNB-DUs supported by one gNB-CU and the supported cells per one gNB-DU can be different depending on the implementation and the deployment scenario. So more than one gNB-ID type need to be defined to cover the gNB-CU and gNB-DU split architecture. And for the management point of view, the global gNB-ID needs to consist of gNB-CU ID and gNB-DU ID when gNB-CU and gNB-DU split system is deployed. It will be useful to support the carrier aggregation at the gNB-DU and can be used for some O&M statistics.
Observation 3: Large number of gNB DUs can be connected to one gNB-CUs and the number can be flexible depending on the implementation and the deployment scenario.

Observation 4: The gNB-DU needs to be identified as the part of the NR cell identifier.

Based on the observations, we propose the 32 bits length of the NR cell identifier larger than 28 bits length of the E-UTRA cell identifier. And considering the gNB-CU and the gNB-DU split architecture, the NR cell identifier needs to include the part of gNB-CU ID, gNB-DU ID and NR Cell ID like this:

	Global gNB ID Type
	gNB-CU ID
	gNB-DU ID Length
	NR cell ID

	Long gNB-CU ID
	12 bits
(4096 gNB-CUs)
	12 bits
(4096 gNB-DUs/gNB-CU)
	8 bits
(256 NR cells/gNB-DU)

	Short gNB-CU ID
	10 bits
(1024 gNB-CUs)
	14 bits
(16384 gNB-DUs/gNB-CU)
	8 bits
(256 NR cells/gNB-DU)


Proposal 1: RAN3 agrees on the 32 bits length of the NR cell identifier
Proposal 2:  More than one global gNB ID format for the gNB-CU and the gNB-DU split architecture should be defined.
Proposal 3: RAN3 agrees on the formats of two Global gNB ID types: one Global gNB ID type is the long gNB-CU ID type which consists of 12 bits gNB-CU ID and 12 bits gNB-DU ID, and another Global gNB ID type is the short gNB-CU ID type, which consists of 10 bits gNB-CU ID and 14 bits gNB-DU ID.
3 Conclusion
In this contribution, we discuss the length of the NR cell identifier and the global gNB-ID format for gNB-CU/gNB-DU split architecture, and we propose:
Observation 1: The numbering space for the NR cell identifier needs to be larger than for E-UTRA cell identifier.

Observation 2: One gNB-CU needs to support multiple cells and more frequency bands compared with E-UTRA eNB.

Observation 3: Large number of gNB DUs can be connected to one gNB-CUs and the number can be flexible depending on the implementation and the deployment scenario.

Observation 4: The gNB-DU needs to be identified as the part of the NR cell identifier.
Proposal 1: RAN3 agrees on the 32 bits length of the NR cell identifier

Proposal 2:  More than one global gNB ID format for the gNB-CU and the gNB-DU split architecture should be defined.

Proposal 3: RAN3 agrees on the formats of two Global gNB ID types: one Global gNB ID type is the long gNB-CU ID type which consists of 12 bits gNB-CU ID and 12 bits gNB-DU ID, and another Global gNB ID type is the short gNB-CU ID type, which consists of 10 bits gNB-CU ID and 14 bits gNB-DU ID.
