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1
Introduction

We have a set of ASN.1 rules defined in TR 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
2.1
Extension of CHOICE types as of TR 25.921
In TR 25.921, 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 defined 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. 
Observation 1 To be on the safe side in NR we should make sure to add the ellipsis to CHOICE types.

Section 10.5.4 of TR 25.921  further describes the use of extensions, discussing (obviously) the status of specifications at Release 5, distinguishes cases for R99 (Rel-X-1 below), Rel-4 (Rel-X below) and later Releases (Rel-X+1 below) the following cases IEs of type-reference CHOICE:

Table: Recommendations on how to extend an IE defined as a CHOICE as of TR 25.921
	Case
	Rel-X-1
	Rel-X
	Rel-X+1

	1
	Choice IE not yet defined
	Introduction of the Choice IE

CHOICE {a,b,...}

(
CHOICE {a,b,...,c}
	Inherited from Rel-X

CHOICE {a,b,...}

(
CHOICE {a,b,...,c}

	2
	Introduction of the Choice IE

CHOICE {a,b,...}
	Inherited from Rel-X-1

Extension at a time when Rel-X already exists

CHOICE {a,b,...}

(
CHOICE {a,b,..., 
ext-container {d}}
	Inherited from Rel-X

CHOICE {a,b,...}

(
CHOICE {a,b,..., 
ext-container {d}}

	3
	Introduction of the Choice IE

CHOICE {a,b,...}

(
Correction of Rel-X-1 with one extension

CHOICE {a,b,..., 
ext-container {e}}
	Introduction of a first extension at first version of Rel-X

CHOICE {a,b,..., 
ext-container {d}}

(
Inherited Correction from Rel-X-1

CHOICE {a,b,..., 
ext-container {d,e}}
	Introduction of a first extension at first version of Rel-X

CHOICE {a,b,..., 
ext-container {d}}

(
Inherited Correction from Rel-X

CHOICE {a,b,..., 
ext-container {d,e}}

	4
	
	
	Any kind of history leads to the following status quo:

CHOICE {a,b,..., 
ext-container {d,e}}

(
Further extension:

CHOICE {a,b,..., 
ext-container {d,e,f}}


Observation 2 TR 25.921 foresees the introduction of the extension container only at the time when actually a first extension of the CHOICE is performed.

Observation 3 Obviously, TR 25.921 can be interpreted, that the extension container shall allow to include more than one “CHOICE tag”.
2.2
Applying principles of TR 25.921 to 38-series APs
The obvious advantage of extension containers (or IE containers) in RAN3 Application Protocols is the fact that they allow the receiver to provide feedback in case the IE is not understood. The feedback is based on the IE-Id and provided if the criticality is set to “reject” or “ignore and notify”.

So, it would be a proper approach to foresee already an extension container in the version of the AP that introduces an CHOICE type IE, similar to what was almost always introduced for IEs of type SEQUENCE.
The kind of protocol container to be used for extending CHOICE type IEs is the ProtocolIE-Single-Container. This container has the following properties:
-
An application can only introduce a single IE into the container, i.e. only a single IE can be sent to the recipient of a message, which matches the definition of the CHOICE type.

-
The protocol definition can foresee to include several IEs out of which an application can choose one IE while assembling the message.

This can be shown in the following example (copy from TS 25.423 v15.0.0)
9.2.1.41De
Neighbouring E-UTRA Cell Information

The Neighbouring E-UTRA Cell Information IE provides information for all E-UTRA Cells that are a neighbouring cell to a cell in the DRNC.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	<<<<Partly omitted>>>>

	>CHOICE EARFCN Information
	M
	
	
	
	–
	

	>>FDD
	
	
	
	
	
	

	>>>EARFCN-FDD
	
	1
	
	
	
	

	>>>UL EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NuL in TS 36.104 [62].
	–
	

	>>>DL EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NdL in TS 36.104 [62].
	–
	

	>>TDD
	
	
	
	
	
	

	>>>EARFCN
	M
	
	9.2.1.41Df

EARFCN
	Corresponds to NdL in TS 36.104 [62].
	–
	

	>>FDD-Extended
	
	
	
	This choice is only used when atleast one the EARFCN’s need to use the extended coding.
	
	

	>>>EARFCN-FDD-Extended
	
	1
	
	
	YES
	ignore

	>>>UL EARFCN
	M
	
	9.2.1.41Dg

EARFCN-Extended
	Corresponds to NuL in TS 36.104 [62]
	–
	

	>>>DL EARFCN
	M
	
	9.2.1.41Dg

EARFCN-Extended
	Corresponds to NdL in TS 36.104 [62]
	–
	

	>>TDD-Extended
	
	
	
	This choice is only used when the EARFCN need to use the extended coding.
	YES
	ignore

	>>>EARFCN
	M
	
	9.2.1.41Dg

EARFCN-Extended
	Corresponds to NdL in TS 36.104 [62]
	–
	

	<<<<Partly omitted>>>>


This translates to ASN1. as follows:

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 },


...

}

Observation 4 The ProtocolIE-Single-Container is well suited for extending a CHOICE type IE and has been used in previous RAN3 specifications already.
However, if the extension container is only introduced when the first extension of the CHOICE IE is needed, the receiver would not be in the position to understand that the basic structure “embracing” the new IE is an extension container, it would provide feedback for the whole (CHOICE) IE, if a criticality is defined for it, or the next higher-level IE for which a criticality is defined.

Observation 5 If the extension container is not defined at the introduction of the CHOICE IE, a node that does not implement any future extension, would not be able to provide precise feedback of the not understood extension (with IE-Id).
2.3
Possible approach for 38-series APs

The example provided from RNSAP can be well used as a template solution for 38-series APs, maybe with the modification to include the ProtocolIE-Single-Container before the ellipsis:

Example-CHOICE-IE ::= CHOICE {


tag1





Tag1-IE-definition,


tag2





Tag2-IE-definition,


tag3





Tag3-IE-definition,


choice-extension


ProtocolIE-Single-Container { {Example-CHOICE-IE-ExtIEs} },


...

}

Example-CHOICE-IE-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}
3
Conclusions and Proposals
This document briefly discusses how to enable extensions of CHOICE types IEs in 5G RAN3 APs. We have observed the following:

Observation 1
To be on the safe side in NR we should make sure to add the ellipsis to CHOICE types.
Observation 2
TR 25.921 foresees the introduction of the extension container only at the time when actually a first extension of the CHOICE is performed.
Observation 3
Obviously, TR 25.921 can be interpreted, that the extension container shall allow to include more than one “CHOICE tag”.
Observation 4
The ProtocolIE-Single-Container is well suited for extending a CHOICE type IE and has been used in previous RAN3 specifications already.
Observation 5
If the extension container is not defined at the introduction of the CHOICE IE, a node that does not implement any future extension, would not be able to provide precise feedback of the not understood extension (with IE-Id).


Based on the discussion above we propose the following:

Proposal 1 Include within each IE defined as a CHOICE type a choice extension tag with the type reference ProtocolIE-Single-Container, to allow one ore more CHOICE extensions and to enable nodes that have not implemented a choice extension to provide feedback on the not understood extension by means of the assigned IE-Id. This shall be implemented in all RAN3 38-series APs.
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