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Introduction

Based on the discussion in the last CT4 meeting, S6a is decided to be Diameter based. Hence the study on IWF is not that urgent for the timeline of SAE and more scenarios for IWF should be considered. This contribution is to give the proposed scenarios for the Interworking Function.
Discussion

The main usage for IWF is to reduce the future standard work on different protocols and give operators more flexibility when configuring their network. So it is proposed to study the following scenarios.

MME - Pre Rel8 HLR interworking scenario with one IWF
This network interworking scenario is for EPC/MME (Rel-8) using Diameter based S6a interface and Pre Rel8 HLR using MAP based Gr interface with one IWF in the path. Whether this scenario is valid is based on the decision from SA3.

With this interworking scenario, users of a Pre Rel8 UTRAN/GERAN network can access into a visited EPS through E-UTRAN. This interworking scenario is described as below:
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Figure 1 MME - Pre Rel8 HLR interworking scenario with one IWF
MME - Rel8 HSS without Diameter based interfaces for EPS interworking scenario with one IWF
This network interworking scenario is for EPC/MME (Rel-8) using Diameter based S6a interface and Rel8 HSS without Diameter based interfaces for EPS with one IWF in the path.
With this interworking scenario, users of a Rel8 UTRAN/GERAN only network can access into a visited EPS through E-UTRAN. The home network is either standalone R8 UMTS/GPRS or EPS with only R8 UTRAN/GERAN. This interworking scenario is described as below:
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Figure 2 MME - Rel8 HSS without Diameter based interfaces for EPS interworking scenario with one IWF
MME - Rel8 HSS for EPS interworking scenario with two IWFs
This network interworking scenario is for EPC/MME (Rel-8) using Diameter based S6a interface, EPC/HSS (Rel-8) using Diameter based S6a interface and SS7/MAP based roaming agreement with two IWFs in the path.
With this interworking scenario, two EPS operators can reuse the SS7 based roaming agreement. This interworking scenario is described as below:
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Figure 3 MME - Rel8 HSS for EPS interworking scenario with two IWFs

MME - Pre Rel8 EIR interworking scenario with one IWF
This network interworking scenario is for EPC/MME (Rel-8) using Diameter based SGf interface and Pre Rel8 EIR using MAP based Gf interface with one IWF in the path. The interface name for SGf is to be decided by SA2.
With this interworking scenario, MS identity of a user from a Pre Rel8 UTRAN/GERAN network can be checked in a visited EPS. This interworking scenario is described as below:
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Figure 4 MME - Pre Rel8 EIR interworking scenario with one IWF

MME - Rel8 EIR for EPS interworking scenario with two IWFs
This network interworking scenario is for EPC/MME (Rel-8) using Diameter based SGf interface, EPC/EIR (Rel-8) using Diameter based SGf interface and SS7/MAP based roaming agreement with two IWFs in the path. The interface name for SGf is to be decided by SA2.
With this interworking scenario, two EPS operators can reuse the SS7 based roaming agreement. This interworking scenario is described as below:
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Figure 5 MME - Rel8 EIR for EPS interworking scenario with two IWFs

Zh' based BSF – Zh based HSS interworking scenario with one IWF
This network interworking scenario is for BSF using MAP based Zh' interface and HSS using Diameter based Zh interface with one IWF in the path.
With this interworking scenario, the future BSF would be only one Diameter interface based and the current MAP based configuration can be reused. This interworking scenario is described as below:
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Figure 6 Zh' based BSF – Zh based HSS interworking scenario with one IWF
Wx based AAA Server - D'/Gr' based HSS/HLR interworking scenario with one IWF
This network interworking scenario is for AAA Server using Diameter based Wx interface and HSS/HLR using MAP based D'/Gr' interface with one IWF in the path.
With this interworking scenario, the future AAA Server would be only one Diameter interface based and the current MAP based configuration can be reused. This interworking scenario is described as below:
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Figure 7 Wx based AAA Server - D'/Gr' based HSS/HLR interworking scenario with one IWF

Conclusion

Based on the discussion above, it is proposed to update TR 29.xxx as below.

######################################start of changes#####################################

4
The Interworking Scenarios

4.1
MME - Pre Rel8 HLR interworking scenario with one IWF
This network interworking scenario is for EPC/MME (Rel-8) using Diameter based S6a interface and Pre Rel8 HLR using MAP based Gr interface with one IWF in the path. 
Editor’s note: Whether this scenario is valid is based on the decision from SA3.

With this interworking scenario, users of a Pre Rel8 UTRAN/GERAN network can access into a visited EPS through E-UTRAN. This scenario can be used between two operators or by one operator. This interworking scenario is described as below:
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Figure 4-1 MME - Pre Rel8 HLR interworking scenario with one IWF

4.2
MME - Rel8 HSS without Supporting S6a for EPS interworking scenario with one IWF

This network interworking scenario is for EPC/MME (Rel-8) using Diameter based S6a interface and Rel8 HSS without supporting S6a for EPS with one IWF in the path.
With this interworking scenario, users of a Rel8 UTRAN/GERAN or Rel8 UTRAN/GERAN/E-UTRAN network can access into a visited EPS through E-UTRAN. The home network is either standalone R8 UMTS/GPRS or EPS with R8 UTRAN/GERAN/E-UTRAN. This scenario can be used between two operators or by one operator. This interworking scenario is described as below:
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Figure 4-2 MME - Rel8 HSS without supporting S6a for EPS interworking scenario with one IWF
4.3
MME - Rel8 HSS for EPS interworking scenario with two IWFs

This network interworking scenario is for EPC/MME (Rel-8) using Diameter based S6a interface, EPC/HSS (Rel-8) using Diameter based S6a interface and SS7/MAP based roaming agreement with two IWFs in the path.
With this interworking scenario, two EPS operators can reuse the SS7 based roaming agreement. This interworking scenario is described as below:
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Figure 4-3 MME - Rel8 HSS for EPS interworking scenario with two IWFs

4.4
Zh based BSF – Zh' based HSS interworking scenario with one IWF

This network interworking scenario is for BSF using Diameter based Zh interface and HSS using MAP based Zh' interface with one IWF in the path. The BSF optionally implements the Zh' already. Hence, when analysing this scenario, it is important to consider backward impacts. Whether the IWF analysed in this chapter is functionally the same as other IWF’s analysed in this TR will be determined during the analysis. The case may be that the IWF analysed in this scenario results in considering the IWF as an internal function of the BSF and thus does not need to be exposed.
This interworking scenario is described as below:
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Figure 4-4 Zh based BSF – Zh' based HSS interworking scenario with one IWF
4.5
Wx based AAA Server - D'/Gr' based HSS/HLR interworking scenario with one IWF

This network interworking scenario is for AAA Server using Diameter based Wx interface and HSS/HLR using MAP based D'/Gr' interface with one IWF in the path. The 3GPP AAA server optionally implements the D'/Gr' already. Hence, when analysing this scenario, it is important to consider backward impacts. Whether the IWF analysed in this chapter is functionally the same as other IWF’s analysed in this TR will be determined during the analysis. The case may be that the IWF analysed in this scenario results in considering the IWF as an internal function of the 3GPP AAA server and thus does not need to be exposed.
This interworking scenario is described as below:  
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Figure 4-5 Wx based AAA Server - D'/Gr' based HSS/HLR interworking scenario with one IWF

######################################end of changes#####################################
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