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1. Introduction
The processing of transparent containers has been clarified and corrected at RAN3#73.

The annex C was drafted on the interaction of S1AP with both GTPv1 and GTPv2 protocols.

However the current wording only talks of Gn and S3 interfaces.

It has however been agreed that the annex C applies also to the S10 interface where GTPv2 involves two MMEs in an intra-LTE handover scenario.

This paper summarizes again how the coding works end-to-end in all three scenarios LTE-LTE, LTE to 3g, 3g to 3g in support of the correction CR presented in tdoc R3-112497. 
2. Description 
A protocol-IE container is composed of:

· first 2 octets of ID (identity) represented below by ID ID,

· then it has one octet of criticality represented below by CC,

· and then the value part defined as an asn1 “open type”. Regardless of the instantiated value, when generated, this open type always yields on the line by definition one octet length followed by the instantiated value: LL VV.

 The Source to Target container IE is a particular protocol-IE container whose value part is further defined in TS36.413 as an “octet string”. see TS36.413:
Source-ToTarget-TransparentContainer ::= OCTET STRING

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

In summary, the Source-to-Target container, once generated, should thus present 2 length fields on the line according to the current asn1 of TS36.413: ID ID CC LL LL VV

In case of S1 intra-LTE handover this gives the following chain of encodings (represented in hexa) end-to-end:

LTE to LTE
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In the case of LTE-LTE handover, the VV is the Source eNB to Target eNB container (asn1 sequence in 36.413).

The source MME, after decoding the HO REQUIRED message with the asn.1 decoder of S1AP, passes transparently the VV to the target MME. 

The target MME encodes similarly at target side with the same definitions: it feeds the received VV into the S1AP asn.1 encoder in order to encode the HO REQUEST message towards the target eNB.  VV is then extracted by the S1AP asn.1 decoder of eNB and given to application part of eNB.
Everything works well end to end.

LTE to 3g
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At source side, the same encoding is done but for LTE to 3g handover, this time the VV on the line is the SourceRNCtoTargetRNC Container (encoded according to the target system RANAP i.e. an asn1 sequence).

Again the source MME passes transparently the VV to the target MME i.e. the SourceRNCtoTarget RNC Container sequence.

At the target side, the RANAP RELOCATION REQUEST message was not upgraded: the container received from Gn interface (SourceRNCtoTarget RNC Container) is directly encoded by the RANAP asn.1 encoder into the RELOCATION REQUEST message (cf asn1 of TS25.413) i.e. defined as the value part of the open type “Source To Target Container” in the RELOCATION REQUEST message, it generates one length field on the line as shown in the figure above.
The target side remains therefore fully backwards compatible with UMTS release 7.

3g to LTE
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The RELOCATION REQUIRED message was upgraded from release 8 onwards containing a Source to Target generic container instead of the previous SourceRNCtoTargetRNC Container.
However, while defined as an octet string (for compiling), in order to not impact the R7 SGSN the octet string was described has “to be replaced” by either the SourceRNCtoTarget RNC container RANAP towards 3g or the Source eNB to target eNB Container S1AP structure towards LTE. This explains the NOTE in the asn1 of TS25.413:
Source-ToTarget-TransparentContainer ::= OCTET STRING

-- This IE is a transparent container, the IE shall be encoded not as an OCTET STRING but according to the type specifications of the target system.

-- Note: In the current version of this specification, this IE may either carry the Source RNC to

-- Target RNC Transparent Container or the Source eNB to Target eNB Transparent Container IE as

-- defined in [49]
How this is done complicates the implementation but is implementation dependent.

By so doing, the release 7 source SGSN receives only one length field instead of two on the line (the one of the asn1 open type) as it received before from a release 7 RNC. This is what is illustrated in the figure above. This ensures the release 7 backwards compatibility.
As explained above, this release 7 backwards compatibility constraint only applies to RANAP to cope with release 7 SGSN nodes and does NOT apply to LTE. This is why the note is NOT present in the asn1 of TS36.413 for LTE i.e. the S1AP octet string does not need “to be replaced”.
Then VV is passed transparently to target MME. Target MME encodes with S1AP asn.1 encoder the VV resulting in two length fields as expected by target eNB asn.1 S1AP decoder.
3. Conclusion
This paper explains by an end-to-end view how the encoding of the transparent containers works well according to the annex C of TS36.413 drafted at RAN3#73.

It shows that the rules apply not only to Gn and S3 interfaces but also to S10 interface in the intra-LTE handover scenario where two MMEs are involved. 

It is proposed to agree to the corresponding correction CR in tdoc R3-112497.
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