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Introduction
In the SA2 #51 meeting in Denver, two roaming scenarios are documented in 23.882. In the case that UE traffic is routed to the home network, the MME/UPE in the VPLMN is connected to the Inter AS Anchor in the HPLMN, and it is FFS whether the Inter AS Anchor is needed in VPLMN.
This paper discusses the advantages and disadvantages of the roaming architecture in which the UE traffic should go through the Inter AS Anchor in VPLMN to HPLMN for the home routed traffic. And it is proposed to add a roaming architecture in which the Inter AS Anchor is needed in VPLMN for the home routed traffic.

Discussion

In Section 4.3.1 of TR 23.882, when UE traffic is routed to the home network, the SAE architecture is depicted as below:
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Fig. 1: the SAE architecture for home routed traffic in 23.882

In this architecture, there is no Inter AS Anchor in VPLMN and the UE traffic is routed directly to the Inter AS Anchor in HPLMN. The reference points of S2, S4, S6, S8 and S9 are all roaming interface. When UE handovers between different access systems in VPLMN, the related mobility management signalling (such as routing update signalling) should be sent to HPLMN, which increases the traffic load between two PLMNs.

In this paper, we provide a roaming architecture for home routed traffic in which the UE’s traffic should go through the Inter AS Anchor in VPLMN to HPLMN, which is depicted as below:
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Fig. 2: a roaming architecture for home routed traffic provided in this paper

In this architecture the Mobility anchor between 3GPP and non-3GPP access systems is provided by the Inter AS Anchor in VPLMN. The inter-3GPP access system Mobility Anchor is also in VPLMN but it is FFS whether the inter-3GPP access system Mobility Anchor is provided by MME/UPE or Inter AS Anchor.
The S8 reference point is a roaming interface between Home Inter AS Anchor and Visited Inter AS Anchor, which is the roaming variant of S10 in S2H060314.

Here are some advantages for this roaming architecture, but not exhaustive (some of these advantages have been mentioned in S2-060629).

· There are less roaming interfaces between VPLMN and HPLMN, which will reduce configuration and maintenance work for operators.

· It will be faster when UE handovers between different access systems in VPLMN since the routeing update signalling won’t go to the HPLMN. And the number of signalling between PLMNs will be reduced.

· The access systems in VPLMN will not be connected to HPLMN, so that the structure of VPLMN will be invisible to HPLMN.

· The PCEF function is provided only in Inter AS Anchor, which will avoid the same function being provided by other logical entity.

· The roaming architecture of VPLMN for this scenario and the one for local breakout could be harmonized.
Also, there is a disadvantage which is described as follow:

· There will be one more entity in the U-plane which may add some time for routing user traffic, but this disadvantage can be minimized when MME, UPE and Inter AS Anchor are located in the same physical entity.

According to the discussion above, it is proposed to use the roaming architecture provided in this paper for the home routed traffic. 

For the original roaming architecture presented as Fig. 1 in this paper, it may be beneficial in some conditions, e.g. there is only one access system in the VPLMN, or the roaming agreement between PLMNs only allows roaming users to use one access system, or the subscription profile for a user only allows this user to use one access system in VPLMN.
If any agreement is made to change the architecture for non-roaming case, the architecture given in this paper will be changed accordingly.
Conclusion

It is proposed to use the roaming architecture in which the UE traffic should go through the Inter AS Anchor in VPLMN to HPLMN for the home routed traffic. In some conditions, the Inter AS Anchor in VPLMN may be ignored, and this is depended on the operators’ applications.
Proposed Change

The following changes are proposed to the text in TR23.882, If any agreement is made to change the architecture for non-roaming case, the architecture given in this paper will be changed accordingly.
**********************************Start of Change************************************

4.3.1
Scenario 1: Evolved packet core in the Visited network – Evolved packet core in the Home network

In this section it is considered the high level roaming architecture in case both the visited and the home networks are evolved Packet Core networks. Two alternative architectures are shown, depending on whether UE traffic has to be routed to the HPLMN or not. It is FFS whether the two alternatives can be used in parallel by a UE, e.g. when only a part of the user’s traffic has to be routed to the HPLMN.

In case UE traffic is routed to the home network, the SAE architecture is depicted in figure 4.3-1.
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Figure 4.3-1: SAE Roaming architecture – Home routed traffic.

For home routed user traffic the Inter AS Anchor is located in both VPLMN and HPLMN. Due to this reason, an interface between the Visited Inter AS Anchor and Home Inter AS Anchor is needed. This interface is referred to as S8.
The vPCRF is located in the VPLMN, while hPCRF is in the HPLMN. The need for a vPCRF and the reference point S9 is FFS.

The Mobility anchor between 3GPP and non-3GPP access systems is provided by the Inter AS Anchor in VPLMN. The inter-3GPP access system Mobility Anchor is also in VPLMN but it is FFS whether the inter-3GPP access system Mobility Anchor is provided by MME/UPE or Inter AS Anchor.
The IASA in the home network remains the entity that terminates the IP Access Service.

It is FFS whether the GPRS Core contains a GGSN for this roaming architecture. In case a GGSN is included it is FFS whether a GGSN in HPLMN or VPLMN is used.
For some conditions, e.g. there is only one access system in the VPLMN, or the roaming agreement between PLMNs only allows roaming users to use one access system, or the subscription profile for a user only allows this user to use one access system in VPLMN, it may be beneficial to use the architecture depicted below, and this is depended on the operators’ applications.:
[image: image5.emf] 

Visited EPC 

Evolved  RAN   

S 1   

G i  

     

GERAN   

UTRAN   

GPRS Core 

Gb     

Iu   

S 3   

S 8  

S  2     

S 7  

   

Rx +  

   

Home EPC   

MME   

UPE   

S 6  

   

Op .  IP   Serv   (IMS,    PSS,   etc.)      

       

     

     

     

     

Home   Inter AS   Anchor  

   

HS S  

S 6  

non 3GPP 

IP Access 

WLAN 

3GPP IP Access 

S 4  

S  2     

vPCRF      

S 7  

   

hPCR F      

Visited Network Home  Network  

S 9    


Figure 4.3-2: SAE Roaming architecture– Home routed traffic for some conditions.
In case UE traffic is not routed to the HPLMN, the SAE architecture is depicted in the following figure 4.3-3.
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Figure 4.3-3: SAE Roaming architecture – Local Breakout

If and how to connect the Rx+ reference point is FFS.

The need for dynamic policies in the roaming case is FFS. In the case it is decided that PCRF in the visited network is used, one alternative solution is that the enforcement of the Home PLMN policies (e.g.: QoS and charging policies) by the visited Inter AS Anchor is performed through the interaction of Home and Visited PCRF. Possibly, the Visited PCRF may add/modify policies according to those defined in the VPLMN. The related reference point between PCRFs is referred as S9. The use of S9 is limited to this alternative solution and is FFS.

Additional reference points for roaming scenarios (in addition to those described in section 4.2)

S8:
indicates the roaming reference point between the Home Inter AS Anchor and the Visited Inter AS Anchor when the UE traffic is routed to HPLMN, which is the roaming variant of the S10 reference point.

S9:
indicates the roaming variant of the S7 reference point for the enforcement in the VPLMN of dynamic control policies from the HPLMN. The use of S9 is FFS.

NOTE:
S2 and S4 reference points could be interoperator when the GGSN/PDG and the Inter AS anchor belong to different PLMNs.

**********************************End of Change*************************************
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