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1. Introduction

When specifying the inter-work between a Pre-Release-8 SGSN and EPC, the issue of where to terminate the Gn/Gp interface form the Pre-Release-8 SGSN needs to be settled. There are essentially two options:
· Gn/Gp might terminate in the PDN GW. In this case the PDN GW is seen as emulating the GGSN, and the Gn/Gp interface retains the place it has in the legacy architecture.
· Gn might terminate in the Serving GW, which can be seen as a way to adapt the use of the Gn/Gp interfaces when connecting to EPC to the concept of a 3GPP Anchor.

This contribution argues in favour of the first alternative.

2. Discussion

2.1 Terminating Gn in the PDN GW

Figure 1 below
 shows our view of status of the migrations discussions in SA2 so far for the non-roaming scenario. The Rel-7 SGSN and RNC (3GDT) connects to the P-GW through the Gn (Iu/Gn) interface. 
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Figure 1 Gn termination in EPC in the PDN GW
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Figure 2
 below shows a roaming scenario with Rel-7 HPLMN and VPLMN partially upgraded to Rel-8 SGSNs. In this scenario both the Rel-7 and the Rel-8 SGSN will need to support the Gp interface 


[image: image3.emf]SGSN

Rel-8

”LEGACY”

Iu

Gb

Gr

SGi

2G 3G

Operator’s IP services

Gp

HLR

SGSN

Rel-7

Gb

Iu

Gp

HPLMN

VPLMN

GGSN


Figure 2 Gp termination in EPC in the PDN GW with Rel-7 HPLMN
Figure 3 below shows a roaming scenario with Rel-8 EPS home PLMN and visited PLMN partially upgraded to Rel-8 EPS. In this scenario the Rel-7 SGSN will support the Gp interface to the Rel-8 PDN GW. This can co-exist with EPS network in the visited PLMN as P-GW supports GTP interface (and for as long as SGSN Rel-7 exists in the visited PLMN). 
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Figure 3 Gp termination in EPC in the PDN GW with Rel-8 HPLMN
The use of the PDN GW for termination of the Gn/Gp interfaces can be seen as a straightforward continuation of the use of the Gn/Gp interfaces in the legacy, with the PDN GW occupying the role of the GGSN. The main advantages are the following:
- The Serving GW is not impacted by additional requirements to be able to interface a Pre-Release-8 SGSN node that is by definition unaware of the existence of Serving GWs

- Minimal impact on existing Gp roaming with Pre-Release-8 networks when an operator introduces EPC and the GGSN is replaced by a PDN GW

The following drawbacks can be mentioned:

- In a mixed Pre-Release-8 and EPC network, Release 8 and Pre-Release-8 SGSNs will connect to the GW nodes in different ways. As a consequence, the roaming interface will change from Gp to S8 when a roaming mobile moves from a Pre-Release-8 to a Release 8 SGSN in the visited NW.
- PDN GW must have the capability to terminate Gn/Gp for as long as there are Pre-Release-8 SGSNs in the network, or roaming partners that have not upgraded to Release 8.

2.2 Gn termination in the Serving GW

In this section the alternative to terminate Gn and Gp in the Serving GW is shown in a few different scenarios.
Figure 4 below illustrates the non-roaming case with Gn form a Pre-Release-8 SGSN terminated in the Serving GW. 
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Figure 4 Gn termination in EPC in the Serving GW

In Figure 5 below, the roaming scenario with a Pre-Release-8 home network and a visisted network partially upgraded to Release 8 but still containg legacy Pre-Release-8 SGSNs is depicted. It is notable that for this scenario, the Serving GW would be impacted in several respects. The APN resolution in the legacy SGSN would result in Gn being set up to the Serving GW. This requires changes to the DNS setup in the visited NW, since normally in this scenario APN resolution would instead direct the SGSN to the GGSN in the home network. Since it is the Serving GW that supports the Gp interface across the PLMN border instead of the legacy SGSN, new functionality would be required in the Serving GW to again resolve the APN (this time using the regular GPRS DNS), to then establish the Gp interface to the GGSN, and to hide the fact that the Serving GW in reality proxies for the GGSN in the home network from the legacy SGSN.
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Figure 5 Gn/Gp termination in EPC in the Serving GW with Rel-7 HPLMN

Figure 6 below illustrates the scenario where a Pre-Release-8 SGSN in the visited NW connects to a PDN GW in a Release 8 home network via the Serving GW in the visited NW. Also in this scenario, the Serving GW must present the visage of a legacy GGSN to the Pre-Release-8 SGSN. In addition to the impact on the Serving GW, it is likely that this emulation of a legacy GGSN will affect S8 and the PDN GW, regardless of what S8 variant that is used, because it is in fact the PDN GW that supports much of the functionality expected form a legacy GGSN in this scenario.
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Figure 6 Gn/Gp termination in EPC in the Serving GW with Rel-8 HPLMN

The following items number among the advantages of this approach:

- Integration of Pre-Release-8 and Release 8 SGSNs will look the same in a network migrating to Release 8.

- The Serving GW will serve as the 3GPP Anchor also for Pre-Release-8 SGSNs

The following drawbacks can be noted:

- Serving GW relocation cannort be supported when this approach is used, since that would require the Gn termination point in the GGSN end to change, and this is not supported in the baseline specifications.

- The Serving GW would need additional functionality in all scenarios, as noted above.

- The roaming interface will immediately be impacted also towards Pre-Release-8 roaming partners as soon as an operator introduces Release 8.

- An operator upgrading to Release 8 would be forced to retain Pre-Release-8 GGSNs in the network to accomodate roamers from Pre-Release-8 visited networks.
Additionally, inter-work involving EPC nodes in a visited network and a Pre-Release-8 home network is deemed to be less interesting, since mobiles in a Pre-Release-8 network are unlikely to have eUTRAN access enabled in the subscription, even if the UE as such supports eUTRAN access. This means that aligning Pre-Release-8 SGSN integration to the MME in this scenario seems to be less relevant.
2.3 Evaluation of the two approaches
It is notable that the issue discussed here is relevant for a limited time, while Pre-Release-8 nodes and networks still exist.  While this is the case the legacy Gp interface will continue to be used for roaming, at the very least between pure Pre-Release-8 networks. For as long as Gp is used by any roaming partner, the PDN GW will need to support this interface, to accommodate roamers visiting that roaming partner, or else the Release 8 operator will be forced to retain Pre-Relase-8 GGSNs in the network for this purpose. While aligning the integration of Pre-Relase-8 and Release-8 SGSNs by terminating Gn in the Serving GW when introducing EPC might seem attractive, in our mind that possibility does not outweigh the disadvantages inherent in the impact on the GW nodes, the ensuing immediate changes to roaming at EPC introduction, or the limitations regarding Serving GW relocation, especially having in mind that the issues are only relevant in a transitional phase. 
3. Conclusion

From the reasoning above we conclude that the advantages of terminating Gn from Pre-Release-8 SGSNs in the Serving GW does not motivate the impact incurred by that option. We conclude that the Gn/Gp interface from Pre-Release-8 SGSNs should instead be terminated in the PDN GW. 
4. Proposal
We propose that the conclusion above is agreed, and taken as the basis for further specification of inter-work between Pre-Release-8 SGSNs and EPC.















































































































� In this figure, as in the following figures, only the elements of the system architecture relevant for the discussion has been represented.
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