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1. Introduction
This document presents background information related to the incoming RAN3 LS (R3-112263) on Transport of UTRAN/E-UTRAN transparent containers via S3/Gn, summarizes how the coding works end-to-end and transparently in all three scenarios LTE-LTE, LTE to 3g, 3g to 3g, and evaluates the GTP related aspects.
2. Generic Transparent containers over RANAP and S1-AP 
Generic transparent containers are defined in 3GPP TS 25.413 and TS 36.413 (Source to Target Transparent Container IE and Target to Source Transparent Container IE) to carry UTRAN, E-UTRAN or GERAN specific information via CN interfaces in a RAT-agnostic way.

The encoding of these generic transparent containers is different in RANAP and S1-AP. See CR 36.413 #0933 and CR 25.413 #1139. 
Excerpt from the 36.413 CR: 

Processing of Transparent Containers at the MME : 

The encoding of the Source to Target Transparent Container and Target to Source Transparent Container IEs as specified in TS 25.413 [19] and in this specification is different.
Irrespective of the mobility scenario (inter-RAT or intra-LTE), the MME always processes these IEs in the following way:

-
The MME shall convey the information received within the “UTRAN transparent field” of the Gn-specific message (see subsection 7.7.38 of TS 29.060 [x1]) or within the “F-container field” of the S3-specific message (see subsection 8.48 of TS 29.274 [x2]) within the octets of the OCTET STRING of either the Source to Target Transparent Container IE or theTarget to Source Transparent Container of the corresponding S1AP message.
-
The MME shall convey the information received within the octets of the OCTET STRING of either the Source to Target Transparent Container IE or theTarget to Source Transparent Container IE within the “UTRAN transparent field” of the Gn-specific message (see subsection 7.7.38 of TS 29.060 [x1]) or the “F-container field” of the S3-specific message (see subsection 8.48 of TS 29.274 [x2]). 

The difference is that the Source to Target Transparent Container IE and Target to Source Transparent Container IE are ASN.1 encoded over RANAP as ""ID ID CC LL VV" and over S1-AP as "ID ID CC LL LL VV" i.e. with 2 length fields.
 

The Source to Target container IE is a protocol-IE container whose value part is further defined in TS 36.413 as an "octet string". 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.

An Octet string is defined in asn1 as (Length, value). 

3. End to end encoding of the transparent containers
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 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 from the S1AP asn.1 of eNB and given to application part of eNB.

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 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]

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.

4. GTP interfaces
TS 29.274 clause 8.48 (F-Container IE) already specifies that the F-Container field only transports the RAT-specific container, i.e. only the VV part in the end to end call flows depicted in clause 2 w/o any LL field, for both UTRAN and E-UTRAN.
The Container Type is coded as below:

-
If this field is set to 1, then the F-Container field present the UTRAN transparent container, which contains ASN.1/PER encoded binary value of a transparent container parameter (e.g. "Target RNC to Source RNC Transparent Container") as specified in 3GPP TS 25.413 [33].

-
If this field is set to 2, then the F-Container field present the BSS container.

-
If this field is set to 3, then the F-Container field present the E-UTRAN transparent container, which contains ASN.1/PER encoded binary value of a transparent container parameter (e.g. "Target eNB to Source eNB Transparent Container" as specified in 3GPP TS 36.413 [10]. 

This is a key requirement to guarantee interoperability between equipments from different vendors during mobility scenarios. This is in line with the annex specified by RAN3 in TS 36.413 (cf CR933 in R3-112262).
RAN3 further suggests in their LS (R3-112263) to update the definition of the F-Container field to refer to the generic transparent container rather than specific RAT containers, noting that the Gn and S3/S10/S16 interface specifications do not follow the RAT-agnostic approach required by SA2. 
RAN3 proposed text:

The F-Container field may contain one of the following information:

-
the "Source to Target Transparent Container" or the "Target to Source Transparent Container" as specified in 3GPP TS 25.413 [33]

-
the octets of the encoded OCTET STRING of the "Source to Target Transparent Container" or the "Target to Source Transparent Container" specified in 3GPP TS 36.413 [10].

-
the BSS container.
It shall first be noted that the proposal from RAN3 does NOT change the requirement to only pass the VV part on the GTP interface (the text tries instead to highlight that the mapping between the GTP F-container field to RANAP and S1-AP is different due to the difference of encoding of the generic containers over these RAN protocols) but only suggests to change the wording to speak only of generic transparent container in the specifications even if it is the RAT-specific container that is actually transported. 
The following comments can be made: 
a) GTPv2 has not been designed so far to transfer containers in a RAT-agnostic way: 

· distinct IEs have been specified in existing messages (e.g. distinct "E-UTRAN Transparent Container" IE and "UTRAN Transparent Container" IE in Forward Relocation Request / Response) to carry RAT specific containers;

· the Container Type of the F-Container further discriminates RAT specific containers (with specific values per RAT)

It is not easy/possible to change this for backward compatibility reasons. Legacy GTP-C entities expect to receive the right Container Type and the right RAT specific IE (i.e. right F-Container instance in the message) function of the scenario; e.g. for a handover towards UTRAN, the Forward Relocation Request / Response shall transport the UTRAN Transparent Container IE. 

However CT4 should attempt in future, when defining new F-Container content types, to use RAT agnostic containers whenever possible.
b) The GTP specifications should be aligned with the RAN3 specifications to use a consistent naming for the transparent container  (i.e. Source to Target and Target to Source Transparent container) in RAN3 and CT4 specifications. 

As commented above, this does not change the existing encoding of the containers over the GTP interfaces.
c) For various IEs, the GTP specifications should be clarified on whether the GTP-C entity shall pass ASN.1/PER encoded data or copy the actual value of the parameter (after decoding ASN.1/PER) into one or more octets of the GTPv2 IE.

d) the definition of the F-Container IE in TS 29.274 clause 8.48 takes into account the various RAN transparent containers that this IE can transport: Source to Target  transparent container & Target to Source Transparent containers for handovers, but also the SON Configuration Transfer, eNodeB Status Transfer Transparent Container, BSSGP RIM containers … So the definition in this clause needs to cover all these cases and remain generic.  
5. Conclusion

The GTP F-Container field only transports the RAT-specific container, i.e. only the VV part in the end to end call flows depicted in clause 2 w/o any LL field, for both UTRAN and E-UTRAN containers. This is in line with RAN3 understanding. 
It is proposed to correct the GTP specifications to: 

· use a consistent naming for the transparent container (i.e. Source to Target and Target to Source) between RAN3 and CT4 specifications;
· clarify the encoding of various IEs, specifying in particular whether the GTP-C entity shall encode a transparent or non-transparent copy of the corresponding RANAP/S1-AP parameters;
· specify explicitly for each F-Container IE the contents the container carry over the GTP interfaces (this is not systematically done presently, e.g. E-UTRAN transparent containers in Forward Relocation Request msg).
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