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1. Introduction
From the very beginning the subclause 11.1.6 "Invalid Length" in the GTPv1-C spec, 29.060 contained the following, rather restrictive statements:
· In a received GTP signalling message Request, a mandatory TLV format information element may have a Length different from the Length defined in the version that this message claims to use. In this case, this information element shall be discarded, the error should be logged, and a Response shall be sent with Cause set to 'Mandatory IE incorrect'.

· In a received GTP signalling message Response, if a mandatory TLV format information element has a Length different from the Length defined in the version that this message claims to use, then the requesting entity shall treat the GTP signalling procedure as having failed.
CT4 clarified the above statement in Rel-8, but could not change their essential meaning for backward compatibility reasons.
SA2 requirement to support mobility between EPS and legacy networks (UMTS/GSM) imposed a need for extending MM Context IE and PDP Context IE with EPS specific fields. These are essentially mandatory IEs in the SGSN Context Response (RAU/TAU) and Forward Relocation Request (Relocation/HO) messages and the above quoted rule applies.

The attached file ("C4-102908-annex1-contexts-intra-legacy.zip"), which compares Rel-6 29.060v6.b.0 (2005-12) to the latest Rel-7 29.060v.7.f.0 (2010-12) illustrates that the coding of MM and PDP Context IEs was quite stable before Rel-8. The only change is a backward compatible one, because the older GTPv1 entity will simply ignore ASI bit in octet 4 of the PDP Context IE.

Because of the above mentioned Stage 2 reason, the situation has changed dramatically starting from Rel-8. CT4 has extended MM Context and PDP Context IEs with several necessary for EPS fields. The attached file ("C4-102908-annex2-contexts-legacy-vs-latest.zip"), which compares the latest Rel-7 29.060v.7.f.0 (2010-09) with the latest Rel-9 29.060v9.4.0 (2010-09) illustrates, the backward compatibility problem.
Therefore, once pre Rel-8 SGSN receives MM and PDP Context IEs from Rel-8/Rel-9 SGSN/MME, the pre Rel-8 SGSN will abort the procedure. Fortunately, only two messages use MM and PDP Context IEs: Forward Relocation Request and SGSN Context Response.
The situation is further complicated by the fact that also the latest Rel-8 and Rel-9 are also incompatible and Gn mobility will fail also for such deployment. See the attached file in "C4-102908-annex3-contexts-intra-epc.zip".
2. Solution alternatives
CT4 should consider several alternative ways for solving the problem.
2.1 Alternative 1: Removing the restrictive rule from the subclause 11.1.6 in pre Rel-8 spec versions
With this alternative CT4 may needs to change GTPv1 specs starting form R99 onwards. Such changes apparently will require changes to each and every pre Rel-8 SGSN and also Rel-8 SGSN/MME in live networks all over the world. This, in theory may be doable, but the costs will skyrocket.
In summary, Alt 1 looks unfeasible.

2.2 Alternative 2: Adding a fallback mechanism (legacy detection capability) to Rel-8 and onwards SGSN/MME
With this solution the following intelligence should be added to Rel-8 SGSN/MME.
Forward Relocation Request message:

· Rel-8 SGSN/MME sends an extended IE to the pre Rel-8 SGSN with a request message. The IE is conditional or mandatory.

· Pre Rel-8 SGSN returns "Mandatory IE incorrect" that indicates rejection.

· Rel-8 SGSN/MME resends the message as in Rel-7 TS 29.060v.7.f.0 (2010-09).
Rel-8 SGSN Context Request/Response messages:

· Rel-8 SGSN/MME sends an SGSN Context Request to an SGSN with a new optional IE (e.g. the existing Extended Common Flags IE, which contains a new flag).
· If old SGSN is Rel-8, it will detect this new flag and responds with a Rel-8 message.
· If old SGSN is pre Rel-8, it will ignore this flag and responds with a pre Rel-8 message (TS 29.060v.7.f.0).

Pre Rel-8 SGSN Context Request/Response messages:
· Pre Rel-8 SGSN sends an SGSN Context Request to a Rel-8 SGSN/MME which obviously does not contain the new optional flag.

· If the old SGSN/MME is Rel-8, it will detect that the sending SGSN is pre Rel-8 and responds with a pre Rel-8 message (TS 29.060v.7.f.0).
· If old SGSN is pre Rel-8, it will proceed normally.
The advantage of this solution is that it does not require changes to the coding of the MM and PDP Context IEs at all (not even in Rel-8 and onwards).

The drawback of this solution is that it requires a support for a new fallback mechanism in Rel-8 and onwards SGSN/MMEs.

In summary, Alt 2 looks feasible.
2.3 Alternative 3: Moving new Rel-8 fields out of Rel-8 and onwards MME and PDP Context IEs
Forward Relocation Request and SGSN Context Response messages contain only one MM Context IE, but may contain multiple PDP Context IEs. Therefore the solution for these should be separated.

Solution for MM Context IE
As long as Forward Relocation Request and SGSN Context Response messages contain only one MM Context IE, it would be quite simple to remove all new fields from MM Context IE and put them into a single, new optional IE.
Solution for PDP Context IE
If new fields are removed from the existing PDP Context IE and put into a new optional IE, the following should be considered. As long as Forward Relocation Request and SGSN Context Response messages may contain multiple PDP Context IEs, each new optional IE should contain a PDP Context Identifier. PDP Context Identifier exists in the legacy PDP Context IE in octets 3q+23. So, the Rel-8 SGSN/MME will be able to match a PDP Context with the new IE.

The advantage of these solutions is that they do not require a support for a new fallback mechanism in Rel-8 and onwards SGSN/MMEs.

The drawback of these solutions is that they do require changes to the coding of the Rel-8 MM and PDP Context IEs.

In summary, Alt 3 also looks feasible.

3. Conclusions

When comparing the feasible alternatives (Atl2 vs. Al3) it becomes apparent that their pros and cons are exactly inverted (a pro for Alt 2 is a con for Alt3 and vice versa). Therefore, CT4 needs to consider which of the cons will have more dramatic implications on Rel-8 SGSN/Mme implementations.
4. Proposal

It is proposed to agree on Alt3 as a way forward. CRs in C4-102909-911 implement Alt3. Rel-8 TS 29.060 and Rel-9 TS 29.060 are not identical on MM and PDP Context type coding and Rel-10 was not yet published. Therefore, two category F CRs are necessary.
