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1 Introduction

We have a set of ASN.1 rules defined in 25.921 [1], and they are also applicable to NR specifications. This paper provides a summary of the rules for handling of CHOICE extensions, and also shows some ASN.1 examples. 
2 Discussion
The follow extensions are listed as allowed (in section 10.5.1):
The allowed extension for ASN.1 description in RANAP, RNSAP, NBAP, PCAP, and SABP are:

1)
adding New IEs or IE groups which should be achieved by using the protocol extension container (extension by using of ellipsis notation (...) should be avoided) for:
-
adding at the top level of message; and
-
adding in the SEQUENCE type,

2)
extending the range of already define IEs which has ellipsis notation(...);
3)
changing the assigned criticality information of already defined IEs; and
4)
adding new IEs of IE groups after ellipsis notation (...) in the CHOICE type if the ellipsis notation (...) is present.

According to this the CHOICE type can be extended if an ellipsis has been included in the CHOICE from the start. To be on the safe side in NR we should make sure to add the ellipsis to CHOICE types.
If and when we need to introduce a new choice tag (to a CHOICE type that has an ellipsis), then this should be done by adding a ProtocolIE-Single-Container where the new chosen IE can be placed. 
The following is stated in section 10.5.4:

-
Any addition of a choice tag in Release x for a CHOICE already existing in Release y (y<x) shall be made inside a protocol container after the ellipses. Further explanation with an example is shown below:

-
Release '99 June version: Example ::= CHOICE {a, b,…};

-
Release 4 June version: Example ::= CHOICE {a, b,…};

-
Release '99 September version: Example ::= CHOICE {a, b,…};

-
Release 4 September version: Example ::= CHOICE {a, b,…, protocol container {d}}.

-
If any Release has already included a protocol container in this CHOICE, then all future changes to this CHOICE shall be made by introducing IE's in the protocol container. Further explanation with an example is shown below:

-
Release 4 June version: Example ::= CHOICE {a, b,…, protocol container {d, e}};

-
Release 4 September version: Example ::= CHOICE {a, b,…, protocol container {d, e, f}}.

The main reason why it is recommended to use a protocol container for extensions is because it will then be possible to define the “criticality” for the extension. 
The following example of how this has been done in the past is taken from RSNAP:
EARFCN-Information ::= CHOICE {


fDD

EARFCN-FDD,


tDD

EARFCN,


...,


extension-EARFCN-Information
Extension-EARFCN-Information

}

Extension-EARFCN-Information
::= ProtocolIE-Single-Container {{ Extension-EARFCN-InformationIE }}

Extension-EARFCN-InformationIE RNSAP-PROTOCOL-IES ::= {


{ ID id-EARFCN-FDD-Extended

CRITICALITY ignore
TYPE EARFCN-FDD-Extended
PRESENCE optional }|


{ ID id-EARFCN-TDD-Extended

CRITICALITY ignore
TYPE EARFCN-Extended

PRESENCE optional },


...

}

The following constructed example is adapted for F1 (red text show future extension):

NR-Mode-Info ::= CHOICE {


fDD

FDD-Info,


tDD

TDD-Info,


...,

extension-NR-Mode-Info
Extension-NR-Mode-Info

}
Extension-NR-Mode-Info
::= ProtocolIE-SingleContainer {{ Extension-NR-Mode-InfoIE }}
Extension-NR-Mode-InfoIE F1AP-PROTOCOL-IES ::= {

{ ID id-NR-Mode-FDD-Extended

CRITICALITY ignore
TYPE FDD-Info-Extended
PRESENCE optional }|


{ ID id-NR-Mode-TDD-Extended

CRITICALITY ignore
TYPE TDD-Info-Extended

PRESENCE optional },


...

}

3 Conclusions and Proposals
It is important to include the ellipsis to allow future extensions to CHOICE types. 
When new choice tags need to added in the future, then this should be done inside a protocol container after the ellipsis in the CHOICE type. 

It could also be discussed if there are advantages to always add an extension container as the last choice tag when a new CHOICE is introduced in a specification. One given advantage would be that this would ensure that future extensions are introduced in the extension container, and thus will have an explicit criticality assigned. 
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