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1   Introduction 
This contribution is a response paper to the contributions on the Encoding of IEs in RANAP [8] and S1AP [9] presented in R3-112889 [1] and R3-112890 [2].
This paper shows how the proposals in [1] and [2] can lead to future ambiguities and it presents a different more future proof and backward compatible solution based on the usage of the IMPORT clause of ASN.1.
2   Background 
In RAN3#72 an important discussion on how (both generic and RAT-specific) Transparent Containers needed to be encoded in ASN.1 started [3, 4]. Such contributions showed how in RANAP and S1AP the Transparent Container could be encoded in a different way. In particular two options exist: the “placeholder” OCTECT STRING could be either

1. Fully replaced by the IE defined in the external ASN.1 module (and Technical Specification)

or

2. Kept and the external IE could be in the “payload” of the OCTET STRING.

The main difference between 1) and 2) is that the latter implies the presence of an extra length indicator in the final output generated by the ASN.1 encoder.

The discussion, which involved CT4 as well, continued until RAN3#73bis and CT4#54bis and its output consists in

a. A set of agreed in principle CRs vs. RANAP and S1AP [5, 6], and
b. A set of agreed CRs vs. GTP and GTPv2 [7].

3   Encoding of other unconstrained OCTET STRING IEs in RANAP and in S1AP and the solutions proposed in [1] and [2]
As pointed out in [1] and [2], in RANAP and S1AP there still are some IEs defined as OCTET STRING that are in reality placeholders for IEs defined in other ASN.1 modules/Technical Specifications. 
As an example, in RANAP [8], the UE History Information IE is used in the Source RNC to Target RNC Transparent Container,
9.2.1.28
Source RNC to Target RNC Transparent Container

The Source RNC to Target RNC Transparent Container IE is an information element that is produced by the source RNC and is transmitted to the target RNC. In inter-system handovers to UTRAN, the IE is transmitted from the external relocation source to the target RNC.

This IE is transparent to the CN.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	...2 x many rows
	...
	
	...
	...
	...
	...

	UE History Information
	O
	
	OCTET STRING
	Defined in TS 36.413 [49]
	YES
	Ignore

	...other 2 x many rows
	...
	
	...
	...
	...
	...


is defined in RANAP TS 25.413 [8] as an OCTET STRING in Subclause 9.3.4:

[...]
UE-History-Information ::= OCTET STRING

[...]
However, even if defined as an OCTET STRING, it actually refers to the following definition in S1AP TS 36.413 [9], Subclause 9.3.4:
[...]

UE-HistoryInformation ::= SEQUENCE (SIZE(1..maxnoofCells)) OF LastVisitedCell-Item
[...]

To clarify that the UE History Information IE in RANAP is a placeholder for the UE History Information IE in SA1P, R3-112889 [1] suggests adding the following in RANAP Subclause 9.3.4:
[...]

UE-History-Information ::= OCTET STRING

-- This IE shall be encoded not as an OCTET STRING but according to the type defined in TS 36.413 [49].
[...]

A similar solution is proposed in R3-112890 [2] to clarify in S1AP that the (OCTECT STRING) LastVisitedUTRANCellInformation IE is actually referring to the equivalent (SEQUENCE) LastVisitedUTRANCell-Item IE in RANAP.

The main drawbacks of the solutions proposed in [1] and [2]:
1. ( While on one hand they provide a clarification of where the actual IE is defined, on the other hand the changes consist in adding simple comments in the ASN.1 code. Hence it does not mandate any clear behaviour of the ASN.1 coder/decoder.
2. ( Even if the comments are introduced, it is not clear whether the original OCTET STRING needs to be fully replaced by the external IE or if only the “payload” of the original OCTET STRING needs to include the external IE – see Option 1 vs. Option 2 in Section 2 above.
3. ( Using unconstrained OCTET STRINGs as placeholder for external IEs will always imply manual work to get the semantics defined in the comment implemented in the proper way (hence preventing fully automated generation of a coded from the syntactical ASN.1 representation)

4   An alternative solution for including external IEs

An alternative solution that would allow including the definitions of IEs defined in external ASN.1 modules consists in 
Proposal 1: importing the external IE definitions in the PDU Definitions Subclause (Subclause 9.3.3) by means of the IMPORTS clause, removing from the Information Element Definitions Subclause (Subclause 9.3.4) the original IE OCTET STRING-based definition and replacing the original IE name with the new names where needed.
As an example, we can refer to the issue that R3-112889 [1] is trying to solve (i.e., the definition of the UE History Information IE). The same approach can be applied to R3-112890 [2]. According to our proposal, in RANAP we would have in Subclause 9.3.3 the following:
9.3.3
PDU Definitions

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

--

-- PDU definitions for RANAP.

--

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

RANAP-PDU-Contents {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

umts-Access (20) modules (3) ranap (0) version1 (1) ranap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


AccuracyFulfilmentIndicator,

[...]

2 x many lines

[...]

HigherBitratesThan16MbpsFlag

FROM RANAP-IEs


UE-HistoryInformation

FROM S1AP-IEs
and, in Subclause 9.3.4, the following:
9.3.4
Information Element Definitions

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

--

-- Information Element Definitions

--

-- **************************************************************
...

Skip 2 x many lines
...

SourceRNC-ToTargetRNC-TransparentContainer-ExtIEs RANAP-PROTOCOL-EXTENSION ::= {

-- Extension for Release 99 to enable transfer of SRB mapping onto Iur transport channel Ids --


{ID id-SRB-TrCH-Mapping





CRITICALITY reject
EXTENSION SRB-TrCH-Mapping






PRESENCE optional}|

-- Extension for Release 5 to enable Inter RAN Load Information Exchange over Iu --


{ID id-CellLoadInformationGroup



CRITICALITY ignore
EXTENSION CellLoadInformationGroup



PRESENCE optional}|

-- Extension for Release 6 to provide Trace Recording Session Information to the Target RNC --


{ID id-TraceRecordingSessionInformation

CRITICALITY ignore
EXTENSION TraceRecordingSessionInformation
PRESENCE optional}|

-- Extension for Release 6 to indicate to the Target RNC that the UE has activated Multicast Service --


{ID id-MBMSLinkingInformation



CRITICALITY ignore
EXTENSION MBMSLinkingInformation




PRESENCE optional}|


{ID id-d-RNTI-for-NoIuCSUP




CRITICALITY reject
EXTENSION D-RNTI








PRESENCE optional}|


{ID id-UE-History-Information



CRITICALITY ignore
EXTENSION UE-History-Information
UE-HistoryInformation



PRESENCE optional}|


{ID id-SubscriberProfileIDforRFP


CRITICALITY ignore
EXTENSION SubscriberProfileIDforRFP



PRESENCE optional}|

-- Extension for Release 8 to transfer to the Target RNC parameters required for SRVCC operation --


{ID id-SRVCC-Information 




CRITICALITY reject
EXTENSION SRVCC-Information






PRESENCE optional}|


{ID id-PSRABtobeReplaced 




CRITICALITY reject
EXTENSION RAB-ID








PRESENCE optional}|

-- Extension for Release 9 to transfer to the Target RNC parameters required for CSFB operation --


{ID id-CSFB-Information 




CRITICALITY ignore
EXTENSION CSFB-Information 






PRESENCE optional}|

-- Extension for Release 10 to indicate to the Target RNC the need of continued IRAT measurement --


{ID id-IRAT-Measurement-Configuration

CRITICALITY ignore
EXTENSION IRAT-Measurement-Configuration

PRESENCE optional}|

-- Extension for Release 10 to indicate Management Based MDT Allowed --


{ID id-Management-Based-MDT-Allowed


CRITICALITY ignore
EXTENSION Management-Based-MDT-Allowed


PRESENCE optional},


...

}
Skip 2 x many lines

UE-History-Information ::= OCTET STRING
Notice that this solution:

1. ( This solution requires importing a type definition from an ASN.1 module which is not contained within the application part itself.
2. ( Generates no ambiguities on how the OCTET STRINGs need to be replaced by the external IEs. Simply there would be no more unconstrained OCTET STRINGs that need to be replaced.
3. ( Allows fully automated ASN.1 coded generation.
4. ( is fully backward compatible.
5   Conclusion and Proposals
In this paper we addressed the issue of the encoding of unconstrained OCTET STRINGs in ASN.1 parts of different TSs due to the need to referencing external IEs, i.e., IEs defined in other ASN.1 modules/TSs.
While (a) on one hand the proposal in [1] and [2] clarifies to some extent the ambiguity on how to encode those OCTECT STRINGs, on the other hand we showed how (b) it would not provide a definitive solution (ambiguities would remain for future definitions) and how (c) it still prevents fully automated generation of ASN.1 code.

We therefore proposed the following:

Proposal 1: importing the external IE definitions in the PDU Definitions Subclause (Subclause 9.3.3) by means of the IMPORTS clause, removing from the Information Element Definitions Subclause (Subclause 9.3.4) the original IE OCTET STRING-based definition and replacing the original IE name with the new names where needed.
While our proposal requires importing a type definition from an ASN.1 module which is not contained within the application part itself, it would guarantee that no ambiguities on how such OCTET STRINGs need to be encoded would arise in the future and it would guarantee a fully automated ASN.1 code generation process.
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Step 3: remove the unconstrained OCTET STRING IE definition





Step 2: replace the name of the original OCTET STRING IE definition with the imported one. E.g., UE-History-Information vs. UE-HistoryInformation





Step 1: import the referenced IEs from the external module by means of the ASN.1 IMPORT clause
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