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1. Introduction
Alcatel-Lucent has presented at RAN3#72 the CR888 in tdoc R3-111314 which discussion was postponed by lack of time at RAN3#72 which was very busy to complete the release 10.
This companion paper is written to summarize the possible coding misinterpretations related to the generic container encoding in order to help the discussion.
2. Description of three variants to encode the S1AP inter-RAT containers
2.1 Usual Encoding of the first level IE of a message. Example with the IE “Handover Type”
For example, the Handover Required message is defined in asn1 as follows:

HandoverRequiredIEs S1AP-PROTOCOL-IES ::= {



{ ID id-MME-UE-S1AP-ID






CRITICALITY reject
TYPE MME-UE-S1AP-ID

 






PRESENCE mandatory }|


{ ID id-eNB-UE-S1AP-ID






CRITICALITY reject
TYPE ENB-UE-S1AP-ID

 






PRESENCE mandatory }|


{ ID id-HandoverType






CRITICALITY reject
TYPE HandoverType

 






PRESENCE mandatory }|

The S1AP-Protocol-IE is defined as:
ProtocolIE-Field {S1AP-PROTOCOL-IES : IEsSetParam} ::= SEQUENCE {


id



S1AP-PROTOCOL-IES.&id



({IEsSetParam}),


criticality


S1AP-PROTOCOL-IES.&criticality


({IEsSetParam}{@id}),


value



S1AP-PROTOCOL-IES.&Value
        
({IEsSetParam}{@id})

}

The Handover Type IE will therefore be encoded with 2 octets for the id (ID ID), one octet for the criticality (because octet aligned) followed by the value which is asn1 “open type”. However the asn1 encoder generates an implicit length before encoding the value (by definition of the “open type”):

The hexadecimal encoding will thus be as follows: (2 hexa for one octet)
 ID ID CC LL VV VV VV VV…
2.2 First interpretation of Encoding of the generic container “Source-to-target container” (seen in some implementations…) = option 1
From a pure asn1 perspective: the generic container is currently described in asn1 as:
Source-ToTarget-TransparentContainer ::= OCTET STRING

As any Octet string, it is defined in asn1 as (Length, value).
According to the semantics description, this IE (therefore the value part defined above) contains the Source-RNC-To-Target-RNC container. Again from an asn1 perspective, the second container is defined as: 
SourceRNC-ToTargetRNC-TransparentContainer

::= OCTET STRING

From asn1 of S1AP perspective, this means again (length, value). The value part is this time “encoded as per target system” i.e. TS25.413 i.e. as a sequence (etc, …)

According to this first interpretation the hexa translation after asn1 encoding for the generic container will therefore include 3 octets of lengths: the first one inherent from S1AP-Protocol-IE structure, the second and third ones coming from the two octetstrings. The result is:

ID ID CC LL LL LL VV VV VV ...
2.3 Second interpretation of Encoding of the generic container “Source-to-target container” = option2
From a pure asn1 perspective: the generic container is currently described in asn1 as:
Source-ToTarget-TransparentContainer ::= OCTET STRING

As any Octet string, it is defined in asn1 as (Length, value).

The value part directly includes the Source-RNC-To-Target RNC transparent container as defined in TS25.413 (therefore sequence (etc, …)) despite the asn1 of S1AP declares this source-RNC-to-Target-RNC container as an octet string. 
The result in  hexa is two length field instead of three:

ID ID CC LL LL VV VV VV …
If this interpretation is to become the right one, then some text is needed below this octet string in asn1 to say that this is a “fake” octet string, or we could even remove this octet string which serves nothing except bring confusion.
This means either this correction:
SourceRNC-ToTargetRNC-TransparentContainer

::= OCTET STRING
-- This is a dummy IE used only as a reference to the actual definition in relevant specification. 
Or that correction=removal!

2.4 Third interpretation of Encoding of the generic container “Source-to-target container” (a la RANAP) = option 3
From a pure asn1 perspective: the generic container is currently described in asn1 as:
Source-ToTarget-TransparentContainer ::= OCTET STRING

Despite its definition an octet string, the intention might have been from the beginning that even the generic container is a “fake” octet string, to be replaced by the source-RNC-to-TargetRNC container as defined in TS25.413 i.e. sequence (etc,..).
The result of this interpretation is one length field in total (the one coming from the S1AP-Protocol-IE structure) as follows:

ID ID CC LL VV VV VV …
If this interpretation is to become the valid one, then some text is needed to say that the generic container octet string itself is fake + the fake definition applies to also the octet string of source-RNC-to-Target RNC container that can be removed.
This means the following corrections are needed:
Source-ToTarget-TransparentContainer ::= OCTET STRING

This is NOT encoded as an octet string but directly according to TS25.413 if HO to UTRAN or TS48.018 if HO towards GERAN.

However, this complicates the implementation. Also there is no necessity to be aligned with RANAP since RANAP had to solve a backwards compatibility problem towards SGSN release 7 which doesn’t apply to LTE S1AP.

3. Conclusion
This paper has presented to three possible interpretations of the bitstring output of an asn1 encoder (expressed in hexa) corresponding to the generic container “source-to-target-container over S1AP.

It is proposed to clarify that the second interpretation (option 2) is the correct one in order to avoid interworking problems. 
The release needs to be discussed: Alcatel-Lucent would favour release 8 CRs considering that this is a fix for an issue that starts in release 8. NEC would be OK for a release 10 only CR considering this more as a clarification. Both agree on this analyssis and the actual change to be done and presented in tdoc R3-112093.

The corresponding CRs are presented in tdocs R3-112091, R3-112092 and R3-112093.
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