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Abstract of the contribution: this paper attempts to provide a holistic view on the topic of intersystem mobility between 3GPP system and proposes a way forward.

Introduction.

In the past few meetings a lot of focus has been devoted to the goal of resolving intersystem mobility between 3GPP systems. A Soft working assumption has been taken that can accommodate various models on how to achieve this. Some view the Soft working assumption as driving the UPE to act as GGSN towards the legacy. This assumption though has various drawbacks as this does not take into account many aspects that should really be taken into account, such as migration aspects, roaming aspects, UPE relocation need in active and idle mode while keeping the IP address unchanged etc. A solution that can be considered in alignment with the soft working assumption is proposed, while meeting all the needs related to the issues outlined here above.

Discussion

At the SAE ad hoc in Paris the following Soft Working assumption was taken:

Editor’s Note: The following has been agreed to be used as a soft working assumption and will be rechecked in the SA2#52 May meeting or if it conflicts with other Key Issues.

For mobility between 3GPP accesses (UTRAN/Evolved HSPA/GERAN and SAE/LTE), the mobility and anchoring is performed below the User IP layer or in another term, below UMTS Gi level. This implies the usage of a common 2G/3G/SAE/LTE mobility anchor and mechanisms that control and perform mobility between the user plane tunnels (Gn-UP) of existing 2G/3G accesses (GERAN and UTRAN) and the user plane tunnels of the Evolved Packet Core.  

In addition, it is clarified that S3 is GTP based.  

Editor’s note: 
-The working assumption above does not imply any protocol/solution on S1 and S5 reference points (see section 4.2). 
-The working assumption above does not imply any grouping of functions on other Key Issues.

It should be noted that this section does not attempt to draw conclusions to the investigation of supporting different anchoring mechanisms and mobility protocols between 3GPP and non-3GPP accesses.
There are a range of possible solutions that meet this assumption:

In a nutshell, the solution must:

· Be based on a common anchor between 3GPP systems

· The mobility protocol must work below the user IP layer (Like GTP today)

· The S3 interface for HO preparation must be GTP based.

Some companies believe that the UPE should be the anchor for both UMTS and LTE, thus expecting the UPE to behave as a GGSN.

It is the opinion of other companies that this would not be an optimal choice, and here is why:

In the case of roaming with Home GGSN, quite the only option in current 3GPP system, and a quite likely arrangement during a long lasting (as usual) migration period, the GGSN function must reside in the Home Network while the UPE is in the Visited Network. As it is not possible to predict whether a subscriber will visit a LTE capable or not network, the Home operator must make sure that the HGGSN is available to handle roaming in the transition phase as the visited net may not deploy a GGSN+UPE with S8 interface. Also, there are services that operators will always like to deliver in the home network, so the GGSN/IASA in the Home is a likely scenario also in the long term for dual mode UEs.

The corresponding architecture for intersystem mobility would then be the following, in H-GGSN roaming case (note, the IASA and GGSN are shown to be collocated, but this is only an implementation option).
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Figure 1- H-GGSN Roaming Case

As such, at least in Home GGSN roaming case, the GGSN and UPE function are separate. Furthermore, the IASA must also be in the home network in this case. Whether the IASA or GGSN are collocated or not is an implementation option.

This makes the case not to bind the UPE and GGSN function also in visited network roaming scenario or non roaming scenario too, as in fact this allows the implementation of simpler UPE that does not have to handle the additional burden of acting as GGSN to handle dual mode UEs. While this could be an implementation option, Standards should not mandate it.

The resulting functional layout for intersystem mobility in roaming and non roaming case would then be the following:
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Figure 2 - General Intersystem Mobility support architecture

There is also another distinct benefit in not binding the UPE and the GGSN function, in that UPE relocation is allowed without impact on intersystem mobility, if the GGSN is not tied to a UPE. When a UPE change happens in LTE, if the IP address where the UE should be reachable at should not change, then a IASA must be in the Path to the UPE. 

Considering the general approach in Figure 2, this is the impact of UPE relocation:
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Figure 3 – Impact of UPE relocation relocation using the general approach in Figure 2

However, considering alternative B in section 7.8.2: the roaming case with H-GGSN roaming is exactly like in Figure 3. The non roaming case is depicted in Figure 4:
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Figure 4 UPE relocation under Solution B in section 7.8.2

It is then clear that the most general architectural model is the one provided in figures 1 thru 3. An additional option could be separation of GGSN and IASA, if that was desirable.

Conclusion

It has been observed that the functional layout as introduced by figure 2 is the most general representation (with also potential option to separate GGSN and IASA) of the functions involved in intersystem mobility. The collocation of GGSN and IASA for intersystem mobility within 3GPP systems seems to be implied by the soft working assumption. It is proposed to base further work on the topic of intersystem mobility on the proposal reported in Figure 2.
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