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1 Introduction

During discussion at RAN2#99bis, it was suggested that the approach to noncritical extensions proposed in [1] might not be compatible with all compilers.  This paper reports on attempts to confirm this observation and suggests a way forward.
2 Discussion
[1] included the following example code:
ItemInfo ::=





SEQUENCE {


-- Irrelevant parts omitted


[[
field2-v940





Field2-v940



OPTIONAL,


-- Need ON


field3-r9





Field3-r9



OPTIONAL,


-- Cond Cond1


field2-v940





Field2-v940



OPTIONAL,


-- Need ON


nonCriticalExtension


IE-vNCE-10xy


OPTIONAL


]]

}

IE-NCE-vxyz ::= 




SEQUENCE {


field4-r10






Field4-r10



OPTIONAL,


-- Need O

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

There are some typographical errors in the example; with these corrected, and with the undefined types populated, the code is as follows:

ItemInfo ::=





SEQUENCE {


-- Irrelevant parts omitted

...,


[[
field2-v940





Field2-v940



OPTIONAL,


-- Need ON


field3-r9





Field3-r9



OPTIONAL,


-- Cond Cond1


nonCriticalExtension


IE-NCE-v10xy


OPTIONAL


]]

}

IE-NCE-v10xy ::= 



SEQUENCE {


field4-r10






Field4-r10



OPTIONAL,


-- Need O

nonCriticalExtension



SEQUENCE {}



OPTIONAL

}
Field2-v940 ::= INTEGER

Field3-r9 ::= ENUMERATED { this, that, theother }

Field4-r10 ::= INTEGER (0..15)
We populated the fields as follows:
item ItemInfo ::= {


field2-v940
11,


field3-r9
that,


nonCriticalExtension { field4-r10 3 }

}
which with PER UNALIGNED encodes to 0x80827010 B63000.

For the extension mechanism to work properly, this encoded bit stream should be correctly decodable using the unextended version of the schema:

ItemInfo ::=





SEQUENCE {


-- Irrelevant parts omitted

...,


[[
field2-v940





Field2-v940



OPTIONAL,


-- Need ON


field3-r9





Field3-r9



OPTIONAL,


-- Cond Cond1


nonCriticalExtension


SEQUENCE { }


OPTIONAL


]]

}

Field2-v940 ::= INTEGER

Field3-r9 ::= ENUMERATED { this, that, theother }

However, testing with OSS Nokalva’s “ASN.1 Playground” tool showed that the decoder throws an error: “Value misencoded or length wrong for value”.  It seems that PER UNALIGNED objects to the bits left on the line after parsing the contents of the EAG (interestingly, PER ALIGNED does not show a problem with this example, possibly because the number of trailing bits is small enough to be interpreted as part of the octet padding).
To prevent this problem from appearing, it seems necessary to contain the open SEQUENCE itself in a variable length container such as an OCTET STRING; however, this seems to have no efficiency advantage compared to using a new set of extension brackets for the next non-critical extension.
Proposal 1: Continue with the noncritical extension schemes used in LTE, i.e. do not design an approach for including extensions from different releases inside an EAG.

As an alternative approach, [1] suggested using a variation of the OCTET STRING extension method from LTE, to allow introducing fields into a VLEC at different times or even in different releases.  The corresponding code would look as follows:

ItemInfo ::=





SEQUENCE {


-- Irrelevant parts omitted


nonCriticalExtensions



OCTET STRING (CONTAINING IE-NCE-vxyz)
OPTIONAL

}

IE-NCE-vxyz ::= 




SEQUENCE {


field2-v940






Field2-v940



OPTIONAL,


-- Need ON


field3-r9






Field3-r9



OPTIONAL,


-- Cond Cond1


field4-r10






Field4-r10

}

Field4-r10 ::= 





SEQUENCE {


addModOrRelease





CHOICE {



addMod







INTEGER,



release







NULL


}














OPTIONAL


-- Need ON

}

Field2-v940 ::= INTEGER

Field3-r9 ::= ENUMERATED { this, that, theother }
Populating the fields using field2-v940=11, field3-r9=that, field4-r10=addMod: 3, yields a PER UNALIGNED encoding of C042D804 0C for the contents of the OCTET STRING, which in turn yields 82E0216C 020600 for the whole PDU.
For the extension mechanism to work, this encoding should be parseable with the unextended version of the schema:

ItemInfo ::=





SEQUENCE {


-- Irrelevant parts omitted


nonCriticalExtensions



OCTET STRING (CONTAINING IE-NCE-vxyz)
OPTIONAL

}

IE-NCE-vxyz ::= 




SEQUENCE {


field2-v940






Field2-v940



OPTIONAL,


-- Need ON


field3-r9






Field3-r9



OPTIONAL


-- Cond Cond1

}

Field2-v940 ::= INTEGER

Field3-r9 ::= ENUMERATED { this, that, theother }
This example works as verified with the “playground” compiler/decoder.  This seems to confirm backward compatibility, i.e., a later version message can be parsed by an earlier version receiver.  However, it requires CR authors faithfully to observe the nonobvious constraint that the extension fields must all be coded as mandatory (as [1] notes, “the actual presence can be one level down”), which would need to be documented clearly and still mistakes would probably occur occasionally, causing problems with non-backward-compatible changes.
The question arises of how the “-vxyz” SEQUENCE should be named.  In the example above it appears to be introduced in v9.4.0, suggesting the suffix “-v940”.  In the extended version, this creates the strange situation of a Rel-10 field (field4-r10) appearing in a Rel-9 extension (IE-NCE-v940).  We suggest that it should be given a release-independent name instead, e.g. a suffix such as “-nce-IEs”.
On balance, we consider that if there is a strong motivation to avoid multiplying VLECs, then:

· the OCTET STRING approach shown above should be adopted;

· the practices for using it should be explicitly documented; and

· the approach should only be used in the messages where it is strongly expected to be necessary (e.g. UE capability), with other messages maintaining the approach of LTE.
Proposal 2: Establish a specific set of messages that can use the “extensible OCTET STRING” approach to introduce extensions in a single container at different times.

Proposal 3: Document the “extensible OCTET STRING” approach for these messages in detail in Annex A.4.3.
A text proposal describing the approach is included.
3 Conclusion
This document makes the following proposals:
Proposal 1: Continue with the noncritical extension schemes used in LTE, i.e. do not design an approach for including extensions from different releases inside an EAG.

Proposal 2: Establish a specific set of messages that can use the “extensible OCTET STRING” approach to introduce extensions in a single container at different times.

Proposal 3: Document the “extensible OCTET STRING” approach for these messages in detail in Annex A.4.3.
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5 Text proposal to TS 38.331

A.4.3.x
Non-critical extensions using an OCTET STRING container for extensions of different releases
In certain messages, the “non-critical extension at the end of a message” mechanism is used, but the non-critical extension field is contained in an OCTET STRING, as shown in the following example:

-- /example/ ASN1START

RRCMessage-r8-IEs ::=


SEQUENCE {


field1






InformationElement1,


field2






InformationElement2,


field3






InformationElement3




OPTIONAL,
-- Need ON


nonCriticalExtension


OCTET STRING (CONTAINING RRCMessage-nce-IEs)




OPTIONAL

}

RRCMessage-nce-IEs ::=


SEQUENCE {


field4-v860





InformationElement4




OPTIONAL,
-- Need OP


field5-v860





BOOLEAN







OPTIONAL,
-- Cond C54


field6-v940





InformationElement6-r9

}

-- ASN1STOP
This mechanism allows adding later extensions within the same container, such as field6-v940 in the example.  Such later extensions must be added as mandatory fields (if their contents need to be optional, this can be captured inside the corresponding IE, e.g. InformationElement6-r9 can contain OPTIONAL fields within it).
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