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Introduction

In the last CT4 meeting, the vEPS, hPre-R8 interworking scenario was discussed and a LS was sent to SA2 for more stage 2 information. After a hot discussion, SA2 decided that an interworking function should be enabled not only for the vEPS, hPre-R8 interworking scenarios but also for the hEPS, vPre-R8 interworking scenarios. This paper is to discuss these scenarios, extend this discussion to solve more inter release interworking problems and try to find a way forward.
Discussion

vEPS, hPre-R8 interworking scenarios
In the LS response from SA2, an interworking function is needed to support the vEPS, hPre-R8 interworking scenario. The conclusions from SA2 are:

· An interworking function between S6a and Gr should be enabled by the procedures

· SA WG2 assume the interworking function may be located in vPLMN or in hPLMN, there might be more than one interworking function on the path between MME and HSS

· SA WG2 assume a single protocol for S6a
· SA WG2 consider the Rel8 SGSN as part of the EPS, SA WG2 do not anticipate significant changes to Gr
The possible scenarios are shown in the figure below:
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Figure 1 vEPS, hPre-R8 interworking scenario, IWF in VPLMN
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Figure 2 vEPS, hPre-R8 interworking scenario, IWF in HPLMN
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Figure 3 vEPS, hPre-R8 interworking scenario, IWF in VPLMN and HPLMN
In figure 3, VPLMN and HPLMN operators could both use their own interworking function and these two interworking functions will be connected based on some kind of signalling network, e.g. SS7, Diameter or Radius. This scenario could be used based on the current network configuration between these two operators or the new agreement between them.

hEPS, vPre-R8 interworking scenarios
Additionally, SA2 assume that an interworking function can not only used in the vEPS, hPre-R8 interworking scenarios but also for the hEPS, vPre-R8 interworking scenarios. The possible scenarios are shown in the figure below:
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Figure 4 hEPS, vPre-R8 interworking scenario, IWF in VPLMN
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Figure 5 hEPS, vPre-R8 interworking scenario, IWF in HPLMN
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Figure 6 hEPS, vPre-R8 interworking scenario, IWF in VPLMN and HPLMN
The general inter release interworking scenarios

In the current 3GPP networks, DIAMETER, RADIUS and MAP are widely used in many kinds of networks. In GPRS, MAP is used in many interfaces. In IMS, DIAMETER is used in many interfaces. In IWLAN, RADIUS and DIAMETER is both used in Wa and Wd interfaces.

So it can be seen that in the current 3GPP networks, different operators make their own choice depending on their own requirements. But it would bring some trouble in some inter PLMN interworking scenarios or even in some intra PLMN interworking scenarios.

What’s more, when we go toward the EPS in the all-IP-network way, if these issues are still unsolved, the standard work and the equipment complexity would need much more effort. Also, much configuration and maintain work is needed for operators.

So it is possible to extend the interworking function to the General Signalling Gateway (GSG) to support these general inter release interworking scenarios. One possible scenario is shown in the figure below:
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Figure 7 one possible general inter release interworking scenario, GSG in VPLMN and HPLMN
Depending on the function entity used in VPLMN (e.g. SGSN, WLAN AN, MME), the function entity used in HPLMN (e.g. Pre-REL8 HLR, REL8 HSS, 3GPP AAA Server/Proxy), and the configuration of the GSG (i.e. GSG is used in HPLMN or/and VPLMN? If GSG is used in both VPLMN and HPLMN, which signalling network is used between these two GSGs?), these will be many use cases.
Note: This example is just to clarify the concept of GSG, the actual scope and the related scenarios are FFS.

With this method, we can support the interworking between these network scenarios with low device complexity, cheap equipment price and flexible configuration choice, meanwhile minimising the negative impacts on future new interfaces. This approach may provide the foreseeable benefits of:
-  Provide flexible network configuration choice to both traditional operators and new operators.

-  Protect the current investment of the traditional operators.
-  Reduce the standard work for the future networks.

-  Reduce the complexity and the price for the future network equipments.
-  Reduce configuration and maintaining work not only for intra PLMN scenarios but also for inter PLMN scenarios.
-  Provide a possible way of going to network in which all interfaces are based on single IP-based protocol later.
The way forward

Although the Interworking Function can be extended to General Signalling Gateway to support more inter release interworking scenarios, but it should be emphasized that the timeline for SAE stage 3 work should be ensured. It can be foreseen that the Interworking function related work would affect the decision of protocol selection for S6a. So it is proposed to make sure this part of work will be done in time to catch the overall SAE stage 3 work in CT4. And the extended work can be done later when the related requirements are made clear.
Conclusion

With the discussion above, it is proposed to:

-  Firstly, setup a new Study Item to study the Interworking Function doing the mapping between MAP and DIAMETER for the EPS-Pre Rel8 network interworking scenarios and make a conclusion for protocol selection of S6a based on the result of this Study Item.

-  Later, based on the other inter release interworking scenarios, extend this Interworking Function to the General Signalling Gateway (GSG) to support these agreed requirements.
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