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Abstract

This document describes the requirement for supporting complex sets of IEs within GTPv2 messages. Furthermore it questions if GTPv2 should reuse the same mechanisms as GTPv1.
Background

Some EPS procedures require the transmission of:

· lists of parameters of the same type (e.g. list of TAIs in mobility procedures)

· parameters that implicitly contain other parameters (e.g. bearer context including PDN address and TEIDs)

· lists of parameters which include other parameters (e.g. list of bearer contexts)

In GTPv1 there were already similar requirements. An example is the Mobility Management message “SGSN Context Response” (TS 29.060 v8.2.0, clause 7.5.4), which includes a number of “PDP Context” information elements (TS 29.060 v8.2.0, clause 7.7.29).
The way in which GTPv1 deals with the need for a list of information elements of the same type in this case is message specific. Quote from 29.060 v8.2.0, clause 7.5.4:

The PDP contexts are included in an implementation dependant prioritized order, and the most important PDP context is placed first. When the PDP Context Prioritization IE is included, it informs the new SGSN that the PDP contexts are sent prioritized

The way in which GTPv1 deals with the need for complex parameters that include other parameters, is by defining one complex information element “PDP Context”, which encodes all embedded parameters in a message specific way.

I.e., despite of GTPv1 already having defined specific information elements for some embedded parameters, like “Access Point Name” (TS 29.060 v8.2.0, clause 7.7.30), the same parameter is encoded within the “PDP Context” TLV IE as an internal field.

This leads to the fact that same parameters might be encoded within GTPv1 messages as a TLV IE in some cases (“Access Point Name” as TLV Type = 131) or in a different way within other IEs (like within the “PDP Context” IE, or within the “MBMS UE Context” IE).

Drawbacks
There are a number of drawbacks with this approach:

Some combinations of parameters require new GTP IE types. Considering the wish to reduce the number of required messages in a procedure by “loading” them more, this might happen more often in GTPv2 as it did in GTPv1.

The future expandability of GTP is limited. Although new IE types can be added by having EPC node ignoring unknown IEs, this does not apply to all types of parameters.
An example based on GTPv1: 

If we would like to add a new IE applicable to a PDP context, it cannot be included within the “SGSN Context Response” message referenced above, because the existing “PDP Context” IE does not include it.

We cannot modify the “PDP Context”, because there is no mechanism within IEs for unknown fields.

We cannot replace it by a “PDP Context New Type” IE, because if ignored the whole procedure does not work.
Alternatives
There are multiple alternatives that allow more flexibility for the encoding of complex data structures in a communication protocol, but in order to keep the design effort for GTPv2 to a minimum, we should only look into alternatives make the design simpler, or which have a similar cost but provide other advantages.

A straightforward alternative would be to allow that IEs “contain” other IEs. For instance, the “EPS Bearer” information element would include just fields for an EPS Identifier and little more, and it would be followed by a number of other subordinated IEs that apply to that EPS bearer.
The “structure” of the embedded IEs could be:

· explicit by defining new IE “End of embedded IEs”, or

· explicit by using a “Length of list of subordinated IEs”, or

· implicit by stating which IEs might be subordinated to a previous IE and which not, or

· …

Note that GTPv1 explicitly prevents this implementation alternative by stating: 
 “The information elements shall be sorted, with the Type fields in ascending order, in the signalling messages.”
(Quote from TS 29.060 v8.2.0, clause 7.7)
Proposal
We propose to use a similar approach to the Diameter protocol for its “Grouped AVPs” (See RFC 3588, section 4.4).

GTPv2 shall allow some IEs to contain other IEs. This type of IEs is called “Grouped IEs”.
Such “Grouped IEs”, have a length value in the TLV encoding which includes the added length of all the embedded IEs. Example:
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Grouped IEs might include embedded grouped IEs, that is, nested grouped IEs shall be allowed.
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