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Introduction
With the introduction of the RAN split architecture a more complex system of node management, configuration, monitoring and provisioning need to be rolled out. What used to be a single node, the eNB, can now be potentially split into three logical entities, a gNB-DU, a gNB-CU-CP and a gNB-CU-UP. 
Management systems handle configuration and provisioning of nodes by means of unequivocal identification of such names. The latter is achieved via “node names”. 
In the NG RAN split architecture three such names are available:
· gNB-CU Name == PrintableString(SIZE(1..150,...)) – used over the F1-C interface
· gNB-DU Name == PrintableString(SIZE(1..150,...)) – used over the F1-C interface
· gNB-CU-UP Name == PrintableString(SIZE(1..150,...)) – used over the E1 interface
· gNB-CU-CP Name == PrintableString(SIZE(1..150,...)) – used over the E1 interface
· RAN Node Name == PrintableString(SIZE(1..150,...)) – used over the NG-C interface

However, the format of these IEs (imported from LTE) is not sufficiently flexible and suited to an architecture where there might be a multitude of logical nodes and therefore a naming convention that allows to distinguish for e.g. node location, if the node belongs to a preconfigured cluster of nodes etc.
This paper discusses this issue and proposes a solution for it.

Discussion
[bookmark: _Hlk509769073]A printable string in ASN.1 includes the following characters:

Printable String: “A” to “Z”, “a” to “z”, “0” to “9”, space, “’”, “(”, “)”, “+”, “,”, “-”, “.”, “/”, “:”, “=”, “?”
However, TS32.300 specifies the name convention for Managed Objects (MN). A Managed Object is, for example, a RAN node as seen from the Management System. 
In the characters included in the printable string format, some essential characters are missing 
In TS 32.300 the allowed character set is defined as the ISO/IEC 646 IRV, which corresponds to the VisibleString (ISO646String), with a restriction in the allowed characters. That is specified in the following excerpt:

[bookmark: _Toc288670369]7.B	Allowed character sets
Subject to further restrictions described in the present document, the allowed characters for the string representation of DN are:
-	Characters of ISO/IEC 646 [14] International Reference Version (IRV) coded character set, and
-	Characters of standard coded character sets supporting and extending ISO/IEC 646 [14] IRV coded character set, i.e. ISO/IEC 10646 [15] coded character set.

TS32.300 defines Distinguished Names (DNs) as the name of specific objects represented by a MN, in particular  TS 32.300 quotes:
A Distinguished Name (DN) is used to uniquely identify a MO within a name space. A DN is built from a series of "name components", referred to as Relative Distinguished Names (RDNs). 
[…]
From a DN of a MO, one can derive the DN of its containing MO, if any. This containment relation is the only relation carried by the DN. No other relation can be carried or implied by the DN.

From the above it can be deduced that it is natural for an operator to configure a name for a RAN node that aligns with the Distinguished Name (DN) of the Managed Object. This has benefits such as allowing the name to be handled by existing frameworks in a consistent way (i.e. a RAN node has a single name throughput the whole network). This allows for better observability without the need to reconfigure their already existing, and 3GPP compliant, DN name patterns.
For example, if the DN of a given gNB-DU is
Reno,GNBDUFunction=SouthEast_13thStreet_HighBand

It seems logical to adopt the gNB-DU Name of

SouthEast_13thStreet_HighBand

However, the above is not possible due to the adoption of the PrintableString type for RAN node names.

Conclusion: It is efficient and essential to configure a RAN node name in the same way as its corresponding “Distinguished Name” for the Managed Object the RAN node is associated to. The current RAN node name type (printable string) does not allow to follow this convention, requiring major system’s reconfigurations

It is therefore proposed to modify the format of the gNB-CU Name, gNB-DU Name, gNB-CU-UP Name, gNB-CU-CP Name and RAN Node Name to a type that can support a more flexible set of characters. One example could be to use the following type:
GNB-CU-Name ::= VisibleString(FROM(" ".."~"^ SIZE(1..150, ...))
The above type impies that all characters from “ “ (space) to “~” of the ISO/IEC 646 Invariant character set are permitted. 

The constraint used is because, despite it is advantageous to have a flexible and extensive set of symbols, it is also the case that an excessive amount of symbols bring little benefit to the configuration and are complex to handle. For example, characters that have been excluded in the above type format are control characters such as NULL (0000), ESC(001B), DEL (007F) or CR (000D) among others. In the majority of cases a network would only support a limited number of symbols in a naming characterisation.
Additionally, the set of characters presented above is a superset of the characters supported by PrintableString, namely all the nodes names used today are allowed with the above notation. 

Proposal: it is proposed to change the format of the gNB-CU Name, gNB-DU Name, gNB-CU-UP Name, gNB-CU-CP Name and RAN Node Name to the following:
VisibleString(FROM(" ".."~") ^ SIZE(1..150, ...))

While the proposed change might be seen as non backwards compatible, it is also true that it constitutes a very small change in the current ASN.1 which could fix extensive system’s reconfigurations if approved from Rel15. The change impacts IEs with criticality “ignore”, hence a node that does not understand the format of the IE would simply ignore it without impacts on the procedure.

Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution it has been explained that the current format of NG RAN node names is not flexible enough to support naming conventions in existing telecommunication systems. The following has been concluded:
Conclusion: It is efficient and essential to configure a RAN node name in the same way as its corresponding “Distinguished Name” for the Managed Object the RAN node is associated to. The current RAN node name type (printable string) does not allow to follow this convention, requiring major system’s reconfigurations

In order to fix this issue the following has been proposed:

Proposal: it is proposed to change the format of the gNB-CU Name, gNB-DU Name, gNB-CU-UP Name, gNB-CU-CP Name and RAN Node Name to the following:
VisibleString(FROM(" ".."~") ^ SIZE(1..150, ...))

CRs reflecting the proposal are presented in R3-197343, R3-197344, R3-197349. 
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