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1
Introduction
At the RAN3#95bis meeting, several proposals on the structure and definition of identifiers related to NG-RAN were agreed, but many questions are still open. This paper proposes additional details for NG-RAN identifiers.
2
Discussion
2.1
Review of RAN identifiers in E-UTRAN

In E-UTRAN, RAN identifier serves a specific purpose, and is designed according to specific requirements. Table 1 lists some examples of RAN identifiers which are in scope of (at least) RAN3.
	Identifier
	Short name
	Purpose

	E-UTRAN Cell Identity
	ECI
	Identify a cell uniquely in a PLMN

	E-UTRAN Cell Global Identity
	ECGI
	Globally unique cell identifier

	eNB Identity
	eNB ID
	Identify an eNB uniquely in a PLMN

	Global eNB Identity
	Global eNB ID
	Globally unique eNB identifier


Table 1: Some RAN identifiers in LTE
For NG-RAN, it was agreed that a similar set of identifiers is needed. While the basic design principles of NG-RAN identifiers can be assumed to be similar to E-UTRAN, the specific requirements on the design have changed due to new use cases, frequencies, and deployment types.
Observation 1: While the general design principles of RAN identifiers in E-UTRAN are similar in NG-RAN, the specific requirements have changed.

2.2
Requirements

Requirements on NG-RAN are originating from different deployment types (e.g., centralized vs. distributed), node densification for higher frequencies, interworking and ANR procedures with LTE, as well as physical layer considerations (e.g., for PCI) which are not yet fully decided in RAN1.

Some RAN identifiers that are likely to be needed for NR are shown in Table 2.

	Identifier
	Short name
	Purpose

	NR Cell Identity
	NCI
	Identify an NR cell uniquely in a PLMN

	NR Cell Global Identity
	NCGI
	Globally unique NR cell identifier

	gNB Identity
	gNB ID
	Identify a gNB uniquely in a PLMN

	Global gNB Identity
	Global gNB ID
	Globally unique gNB identifier


Table 2: Some RAN identifiers likely needed in NR

2.2.1
Centralized deployments
As observed in [2], a large number of gNB-DUs could be connected to a single gNB-CU. The “coverage area” of the gNB therefore comprises the (large) coverage area of the many cells of all DUs connected to that CU. In several discussions, some operators stated that only a few CUs may be used for a large service area. While it is possible to partition the coverage area of such a gNB into several smaller gNBs, this may lead to increased overhead between the gNB logical instances in terms of signalling traffic. 
This implies that a large range for the Local Cell Identity part of an NCGI is needed. The CU should be able to support at least 218 (262144) cells. Whether even more cells are needed to be future proof should also be discussed.
Proposal 1: NCGI should allow association of a large number of cells to a gNB for centralized deployments. At least 262144 (218) cells should be possible. Whether even more cells are needed to be future proof should also be discussed.

2.2.2
Non-centralized deployments
In case of non-centralized deployments, it can be expected that the number of cells hosted by a gNB is much smaller than for centralized deployments. Note that already for LTE, flexible eNB ID has been introduced which allows up to 2097152 (221) eNBs in a PLMN. Due to the required densification of cells to fulfil 5G performance requirements, the number of radio nodes may be significantly larger than in LTE. 

On the other hand, not all gNBs may be deployed in a non-centralized manner, i.e., there could be a mixture of both centralized and non-centralized gNBs. This may reduce the overall ID space needed for gNBs. Nevertheless, the system should be future proof and extensible for very high frequency deployments as well. The NG-RAN should support at least as many gNBs per PLMN as eNBs per PLMN (i.e. 21). However, 222 nodes (4.194+ million) seems to be sufficiently future proof. 
Proposal 2: gNB ID should support large scale non-centralized deployments. 222 nodes per PLMN should be supported, i.e. double the maximum currently supported for eNB.

2.2.3
Requirements related to radio

It can be expected that some identifiers or derived parameters are transmitted over the air. An example of this in LTE is the ECGI, which is transmitted in SIB1. This is also reflected in [3], which states the following:

	-
The minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters.
-
A unique global cell ID is broadcast for an NR cell.


Since radio resources are inherently more limited than most resources on network side, any transmission over the air is subject to scrutiny regarding efficiency and message size. Nevertheless, these considerations should not limit the design of RAN identifiers to be capable and future proof for all 5G deployment types and use cases.

Proposal 3: Radio resource limitations should be taken into account, but should not limit the design of RAN identifiers to be capable and future proof for all 5G deployment types and use cases.
2.3
Formats
For NG-RAN identifier formats, it is proposed that basic LTE principles are re-used. It has already been agreed in [1] that NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (CI) of the cell. It is further proposed that the NR Cell Identity be constructed from the gNB ID and a Local Cell Identity.
Proposal 4: The NR Cell Identity is defined as the bit-wise concatenation of gNB ID and a Local Cell Identity.
NR Cell Identity := {gNB ID, Local Cell Identity}

In LTE, the Global eNB ID definition has been extended several times in order to support different deployment types by using a CHOICE construct. While this in in principle also a possible option for NG-RAN, it is preferable if all use cases and deployments can be supported by a single identifier definition. This has the advantage that the complexity of both network planning and interfaces is reduced. 
Nevertheless, gNB ID needs to be extensible for any future requirements which are not yet known.

Proposal 5: gNB ID space should be sufficiently large to cover all use cases and deployments according to 5G requirements without relying on multiple gNB ID lengths.

According to the currently agreed RAN architecture, both eNB and gNB terminate Xn-C and NG-C interfaces. Consequently, Global gNB ID refers to NR cells only.
Global-gNB-ID ::= SEQUENCE {


pLMN-Identity


PLMN-Identity,


gNB-ID



GNB-ID,


...

}
Finally, it should be expected that the structure of PLMN Identity will be the same in 5G compared to 4G.

Proposal 6: The structure of the PLMN Identity in 5G can be expected to remain the same as in 4G.
3
Conclusions
In this paper, additional details of NG-RAN identifiers were discussed. The following is proposed. 
Proposal 1: NCGI should allow association of a large number of cells to a gNB for centralized deployments. At least 262144 (218) cells should be possible. Whether even more cells are needed to be future proof should also be discussed.

Proposal 2: gNB ID should support large scale non-centralized deployments. 222 nodes per PLMN should be supported, i.e. double the maximum currently supported for eNB.

Proposal 3: Radio resource limitations should be taken into account, but should not limit the design of RAN identifiers to be capable and future proof for all 5G deployment types and use cases.
Proposal 4: The NR Cell Identity is defined as the bit-wise concatenation of gNB ID and a Local Cell Identity.
Proposal 5: gNB ID space should be sufficiently large to cover all use cases and deployments according to 5G requirements without relying on multiple gNB ID lengths.

Proposal 6: The structure of the PLMN Identity in 5G can be expected to remain the same as in 4G.

A text proposal for TS 38.413 is provided in [4].
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