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Abstract of the contribution: 

This contribution studies additional roaming scenarios between SAE network and the legacy GPRS network and proposes to include additional roaming scenarios in the TR and reflect them in the overall roaming architecture- in order to take roaming with legacy GPRS network in the SAE architecture study.
1. Introduction
In section 4.3 of the current TR23.882, the roaming architecture only presents the roaming scenario between SAE networks. Although the SAE roaming IF, i.e. S6/S8/S9, envisions future roaming models with various types of networks, e.g. fixed network for FMC services, roaming scenarios in the early stage of SAE deployment would be between SAE compliant networks and legacy GPRS core where only legacy IFs, e.g. Gp, are available.
In order to complete SAE architecture, we believe it is important to look at the all interconnection scenarios including legacy GPRS networks. To promote the SAE architecture study efficiently, this contribution proposes to include additional roaming scenarios focused on legacy GPRS core in order to take those scenarios into consideration on the further study of SAE network architecture for roaming.

Note that this contribution does not discuss migration scenarios/alternatives, but focuses on the case where only SAE networks and legacy GPRS networks exist. 
2. Roaming with Legacy GPRS Network
The case where both home and visited networks are SAE network has already been included in the TR. In this case, roaming service is provided through S2, S6, S8 and S9, though the details are still under study. This scenario is only valid between SAE operators, however, in the emergence era of SAE, other operators would still running legacy GPRS networks, and roaming between SAE and GPRS network needs to be supported. It can be also said that there will be legacy GPRS operators around for a long time.

For roaming with GPRS networks, two roaming scenarios are examined below. Note that in the following figures and text, the new term EPC anchor is introduced for simplification purpose.
EPC anchor:   This is the anchor for mobility between different access systems, and it accommodates Gp IF for roaming to/from legacy GPRS network. EPC anchor exists in both home and visited network. It is FFS in other key issues what functionalities of SAE anchor and/or 3GPP anchor defined in TR corresponds to home and visited EPC anchor and if they will be separated or not.
In these figures, GGSN does not shown in the EPC because once an operator shifted to SAE, they might not want to continue to operate a GGSN only for roaming purpose due to cost of network operation. The EPC anchor could provide the Gp IF functionality instead of it the GGSN
· Scenario A: Legacy GPRS core in the Visited network – Evolved packet core in the Home network
Figure 1 shows the roaming scenario where UE is roaming in visited legacy GPRS network while the home network of the UE is SAE network. In figure 1, the traffic is assumed to be routed to the HPLMN and the local breakout case will follow legacy GPRS specification in TS23.060, and are not in the scope of SAE. It is FFS whether the two alternatives, home routed and local breakout, can be used in parallel by a UE
In this scenario, SGSN in the visited network forwards U-Plane traffic through Gp IF. Thus, Home EPC Anchor needs to have the functionality to accommodate Gp IF.
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 Figure 1: SAE Roaming architecture – Home EPC and Visited GPRS

· Scenario B: Evolved packet core in the Visited network – Legacy GPRS core in the Home network
Figure 2 shows the high level roaming scenario where the UE is roaming in visited SAE Network while the home network of the UE is legacy GPRS network. In figure 2, the traffic is assumed to be routed to the HPLMN. It is FFS how local breakout can be achieved and whether the two alternatives, home routed and local breakout, can be used in parallel by a UE
In this scenario, the SGSN in the GPRS core of visited SAE network have two IFs for U-Plan packet, i.e. Gp to the home GGSN and S4 to the visited 3GPP Anchor.
The Gp IF between visited SGSN and home GGSN is used for legacy GPRS subscribers to access GPRS connection in case the UE is GPRS only capable or if the home operator does not allow the use of other access systems than GPRS/UMTS.

The S4 IF is used for GPRS subscribers to access GPRS connection if the UE has the capability to access other access systems, e.g. LTE, and home operator allows the use of them. In this case, U-Plane packets will be forwarded from the SGSN, to Visited EPC Anchor by S4 and from visited EPC Anchor to GGSN by Gp.

Note that in addition to Gp, 3GPP anchor in visited has S8 for home EPC anchor, as depicted in figure 4-3-1, in order to provide roaming capability with other SAE networks together with S6/S9.
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Figure 2: SAE Roaming architecture – Home GPRS and Visited EPC
3. Overall SAE Roaming Architecture – Home routed traffic
Figure 3 shows the combined architecture for home routed traffic that covers the roaming scenarios of SAE network and Legacy GPRS core; EPC in Visited – EPC in Home, GPRS core in Visited – EPC in Home, EPC in Visited – GPRS core in Home as depicted in the above.
Note that the base figure on EPC in Visited – EPC in Home is copied from Figure 4.3-1 in TR23.882 as it is, and does not have any modification for its entity and interface, except the entity name of Visited EPC Anchor and Home EPC anchor. This is just for explanation purpose and the name “EPC anchor” will be updated depending on the discussion of other key issues.
Note that the roaming between home GPRS and visited GPRS networks follows TS23.060, and omitted from the figure.
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Figure 3: Overall SAE Roaming Architecture – Home routed traffic
The roaming IFs required for interconnect, i.e. roaming, between networks are as follows:
EPC in Visited – EPC in Home: S2, S6, S8, S9
GPRS core in Visited – EPC in Home: Gr, Gp (no modification cannot be forced to legacy GPRS core)

EPC in Visited – GPRS core in Home: Gr, Gp (no modification cannot be forced to legacy GPRS core)
4. Conclusion

We propose to agree on the necessity to support legacy GPRS network roaming scenarios and input text proposal below
**** Start of the change ****

. 4.3.2
Scenario 2: Legacy GPRS core in the Visited network – Evolved packet core in the Home network

Figure 4-3-3 shows the roaming scenario where UE is roaming in visited legacy GPRS network while the home network of the UE is SAE network. In figure 4-3-3, the traffic is assumed to be routed to the HPLMN and the local breakout case will follow legacy GPRS specification in TS23.060, and are not in the scope of SAE. It is FFS whether the two alternatives, home routed and local breakout, can be used in parallel by a UE
In this scenario, SGSN in the visited network forwards U-Plane traffic through Gp IF. Thus, Home EPC Anchor needs to have the functionality to accommodate Gp IF.
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 Figure 4-3-3: SAE Roaming architecture – Home EPC and Visited GPRS

Editor’s note
Note that in the following figures and text, the new term EPC anchor is introduced for simplification purpose.
EPC anchor:   This is the anchor for mobility between different access systems, and it accommodates Gp IF for roaming to/from legacy GPRS network. EPC anchor exists in both home and visited network. It is FFS in other key issues what functionalities of SAE anchor and/or 3GPP anchor defined in TR corresponds to home and visited EPC anchor and if they will be separated or not.
The name of “EPC anchor” may be updated depending on the discussion results of other key issues.
4.3.3
Scenario 3: Evolved packet core in the Visited network – Legacy GPRS core in the Home network

Figure 4-3-4 shows the high level roaming scenario where the UE is roaming in visited SAE Network while the home network of the UE is legacy GPRS network. In figure 4-3-4, the traffic is assumed to be routed to the HPLMN. It is FFS how local breakout can be achieved and whether the two alternatives, home routed and local breakout, can be used in parallel by a UE
In this scenario, the SGSN in the GPRS core of visited SAE network have two IFs for U-Plan packet, i.e. Gp to the home GGSN and S4 to the visited 3GPP Anchor.

The Gp IF between visited SGSN and home GGSN is used for legacy GPRS subscribers to access GPRS connection in case the UE is GPRS only capable or if the home operator does not allow the use of other access systems than GPRS/UMTS.

The S4 IF is used for GPRS subscribers to access GPRS connection if the UE has the capability to access other access systems, e.g. LTE, and home operator allows the use of them. In this case, U-Plane packets will be forwarded from the SGSN, to Visited EPC Anchor by S4 and from visited EPC Anchor to GGSN by Gp.

Note that in addition to Gp, 3GPP anchor in visited has S8 for home EPC anchor, as depicted in figure 4-3-1, in order to provide roaming capability with other SAE networks together with S6/S9.
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Figure 4-3-4: SAE Roaming architecture – Home GPRS and Visited EPC
Editor’s note
Note that in the following figures and text, the new term EPC anchor is introduced for simplification purpose.
EPC anchor:   This is the anchor for mobility between different access systems, and it accommodates Gp IF for roaming to/from legacy GPRS network. EPC anchor exists in both home and visited network. It is FFS in other key issues what functionalities of SAE anchor and/or 3GPP anchor defined in TR corresponds to home and visited EPC anchor and if they will be separated or not.
The name of “EPC anchor” may be updated depending on the discussion results of other key issues.
4.3.4
Overall SAE Roaming Architecture – Home routed traffic
Figure 4-3-5 shows the combined architecture for home routed traffic that covers the roaming scenarios of SAE network and Legacy GPRS core; EPC in Visited – EPC in Home, GPRS core in Visited – EPC in Home, EPC in Visited – GPRS core in Home as depicted in the above.

Note that the base figure on EPC in Visited – EPC in Home is copied from Figure 4.3-1 in TR23.882 as it is, and does not have any modification for its entity and interface, except the entity name of Visited EPC Anchor and Home EPC anchor. This is just for explanation purpose and the name “EPC anchor” will be updated depending on the discussion of other key issues.

Note that the roaming between home GPRS and visited GPRS networks follows TS23.060, and omitted from the figure.
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Figure 4-3-5: Overall SAE Roaming Architecture – Home routed traffic
The roaming IFs required for interconnect, i.e. roaming, between networks are as follows:

EPC in Visited – EPC in Home: S2, S6, S8, S9

GPRS core in Visited – EPC in Home: Gr, Gp (no modification cannot be forced to legacy GPRS core)

EPC in Visited – GPRS core in Home: Gr, Gp (no modification cannot be forced to legacy GPRS core)
Editor’s note
Note that in the following figures and text, the new term EPC anchor is introduced for simplification purpose.
EPC anchor:   This is the anchor for mobility between different access systems, and it accommodates Gp IF for roaming to/from legacy GPRS network. EPC anchor exists in both home and visited network. It is FFS in other key issues what functionalities of SAE anchor and/or 3GPP anchor defined in TR corresponds to home and visited EPC anchor and if they will be separated or not.
The name of “EPC anchor” may be updated depending on the discussion results of other key issues
**** End of the change ****
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