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1 Introduction
There have been occasions in the past when RAN2 has had to agree on CR’s to change the ASN.1 structure of certain RRC messages. These CR’s have been needed to overcome a limitation for some C++ compiler(s) which are unable to handle a ASN.1 which has a nesting level of 15 or greater More recently at RAN2#95bis the CR [1] was agreed to change the structure of the INTER RAT HANDOVER INFO message.

Also at RAN2#95, it was agreed that that we should fix this problem for all RRC messages, and that as a general guideline the nesting level reaches level 14 in any message.
In this paper we provide some analysis on which other messages that require a change in ASN.1 to void any such issues in the future. 
2 Discussion
2.1 Message needing immediate action
An analysis of the RRC messages in v13.3.0 of the specification shows that the nesting of ASN.1 for the MEASUREMENT REPORT message is already above the level 14 guideline which was agreed at RAN2#95. 

A REL-13 CR to update the ASN.1 structure of the message  can be found in [2].

-- ***************************************************

--

-- MEASUREMENT REPORT

--

-- ***************************************************

MeasurementReport ::= SEQUENCE {


-- Measurement IEs


-- if the UE supports extended measurements, "measurementIdentity" 


-- shall be ignored if "measurementIdentity" in MeasurementReport-v970ext-IEs


-- is present, and the value of that element shall be used instead.



measurementIdentity



MeasurementIdentity,



measuredResults




MeasuredResults





OPTIONAL,



measuredResultsOnRACH


MeasuredResultsOnRACH



OPTIONAL,



additionalMeasuredResults

MeasuredResultsList




OPTIONAL,



eventResults




EventResults





OPTIONAL,


-- Non-critical extensions



v390nonCriticalExtensions


SEQUENCE {




measurementReport-v390ext

MeasurementReport-v390ext,




laterNonCriticalExtensions

SEQUENCE {





-- Container for additional R99 extensions





measurementReport-r3-add-ext

BIT STRING

OPTIONAL,





v4b0NonCriticalExtensions

SEQUENCE {





measurementReport-v4b0ext

MeasurementReport-v4b0ext-IEs,






-- Extension mechanism for non-Rel4 information






v590NonCriticalExtensions
SEQUENCE {







measurementReport-v590ext

MeasurementReport-v590ext-IEs,







v5b0NonCriticalExtensions

SEQUENCE {








measurementReport-v5b0ext

MeasurementReport-v5b0ext-IEs,








v690NonCriticalExtensions


SEQUENCE {









measurementReport-v690ext

MeasurementReport-v690ext-IEs,








v770NonCriticalExtensions

SEQUENCE {










measurementReport-v770ext

MeasurementReport-v770ext-IEs,









v860NonCriticalExtensions

SEQUENCE {











measurementReport-v860ext
MeasurementReport-v860ext-IEs,











v920NonCriticalExtensions

SEQUENCE {












measurementReport-v920ext
MeasurementReport-v920ext-IEs,












v970NonCriticalExtensions

SEQUENCE {













measurementReport-v970ext-IE


















MeasurementReport-v970ext-IEs,













va40NonCriticalExtensions

SEQUENCE {














measurementReport-va40ext


















MeasurementReport-va40ext-IEs,














vb50NonCriticalExtensions

SEQUENCE {















measurementReport-vb50ext



















MeasurementReport-vb50ext-IEs,















vc50NonCriticalExtensions

SEQUENCE {















measurementReport-vc50ext



















MeasurementReport-vc50ext-IEs,
















vd20NonCriticalExtensions
SEQUENCE {

















measurementReport-vd20ext



















MeasurementReport-vd20ext-IEs,

















nonCriticalExtensions


















SEQUENCE {}

OPTIONAL
















}

OPTIONAL















}

OPTIONAL














}

OPTIONAL













}

OPTIONAL












}

OPTIONAL











}

OPTIONAL










}

OPTIONAL









}

OPTIONAL








}

OPTIONAL







}

OPTIONAL






}

OPTIONAL





}

OPTIONAL



}

OPTIONAL


}

OPTIONAL

}
2.2 Future handling
The analysis of the RRC messages in v13.3.0 of the specification shows that other messages are coming close to the agreed level 14 at which the ASN.1 structure will need to be updated.

An alternative approach to having to bring CR’s for (each) RRC message(s) as they reach this cut-off level of 14, would be to use the same ‘flat’ ASN.1 approach as is used in LTE today whenever we need to introduce any new NCE’s to RRC messages in current/future releases.
-- ASN1START

Paging ::=




SEQUENCE {


pagingRecordList



PagingRecordList 




OPTIONAL,
-- Need ON


systemInfoModification


ENUMERATED {true}




OPTIONAL,
-- Need ON


etws-Indication




ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension


Paging-v890-IEs





OPTIONAL

}

Paging-v890-IEs ::=


SEQUENCE {


lateNonCriticalExtension

OCTET STRING






OPTIONAL,


nonCriticalExtension


Paging-v920-IEs






OPTIONAL

}

Paging-v920-IEs ::=


SEQUENCE {


cmas-Indication-r9



ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension



Paging-v1130-IEs



OPTIONAL

}

Paging-v1130-IEs ::=


SEQUENCE {


eab-ParamModification-r11

ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension


Paging-v1310-IEs




OPTIONAL

}
Paging-v1310-IEs ::=


SEQUENCE {


redistributionIndication-r13
ENUMERATED {true}




OPTIONAL,
--Need ON

systemInfoModification-eDRX-r13
ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}
PagingRecordList ::=



SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord

PagingRecord ::=




SEQUENCE {


ue-Identity






PagingUE-Identity,


cn-Domain






ENUMERATED
{ps, cs},


...

}

PagingUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


imsi







IMSI,


...

}

IMSI ::=






SEQUENCE (SIZE (6..21)) OF IMSI-Digit

IMSI-Digit ::=





INTEGER (0..9)

-- ASN1STOP

.
Proposal 1: RAN2 to discuss whether the LTE approach to handling nonCriticalExtension should be considered whenever future updates are made to RRC messages in TS 25.331. 
3 Summary
RAN2 is kindly asked to discuss the following proposal:
Proposal 1: RAN2 to discuss whether the LTE approach to handling nonCriticalExtension should be considered whenever future updates are made to RRC messages in TS 25.331.
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