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Introduction
It is proposed to open a new Annex to include the possible roaming scenarios.
Proposal

The following is proposed to be added to the TR 23.882:

**** Start of changes ****
Annex X: SAE Roaming Scenarios
Note: This Annex aims to collect some of the key possible roaming scenarios to help evaluate the requirements/implications on the S6, S8 and S9 reference points. This Annex only considers the reference points between each function entity, and it does not indicate any solution to the functional grouping.

Note: Migration and co-existence with existing/deployed 3GPP systems need to be taken into account in order to fully evaluate the S6, S8 and S9 reference point implications.

Note: The role/function of S6 between HSS and IASA in the HPLMN is FFS.

Note: The use of S9 for roaming in case of 3GPP access in the VPLMN is FFS
Editor’s note: The following roaming scenarios may not be exhaustive, additional input is expected in the future.

1. Roaming architecture for home routed scenario
The roaming architecture can be categorized into following cases:

A) VPLMN is Pre-SAE 3GPP network, HPLMN is SAE network, and roaming UE is SAE capable
B) HPLMN is Pre-SAE 3GPP network, VPLMN is SAE network, but roaming UE is SAE capable
C) Both HPLMN and VPLMN are SAE networks, and UE is SAE capable
Depending on the detail scenarios, some variant of the above base cases are depicted below.
When one of HPLMN or VPLMN is Pre-SAE it is assumed that 2G/3G roaming agreements and roaming mechanisms apply. The 2G/3G roaming agreements may need to be updated to LTE/SAE roaming agreements with respect to IP address versions, the set of QoS parameters, the procedures to establish and modify bearers as well as the firewalls (that may check the actual signaling messages).

Editor’s note: The definition of “Pre-SAE” shall be clarified and agreed before detailing of the figures of the category A) and B). Moreover, the required functionality to support roaming subscribers of Pre-SAE 3GPP operators in VPLMNs that already support SAE shall be clarified.
A) VPLMN is Pre-SAE 3GPP network, HPLMN is SAE network, and roaming UE is SAE capable
A-1) Alternative 1


[image: image1]
Figure X.1.a.1. Pre-SAE/LTE VPLMN connected to IASA at home

In this figure, Pre-SAE VPLMN connects to Home 3GPP Anchor. The scenario may be used to provide a coverage extension of an LTE/SAE network in the roll-out phase by national roaming.

B) HPLMN is Pre-SAE 3GPP network, VPLMN is SAE network and roaming UE is SAE capable
B-1) Alternative 1


[image: image2]
Figure X.1.b.1. SAE roaming architecture – Home routed traffic, pre-SAE 3GPP Anchor in HPLMN, SAE system in VPLMN

This use case covers the case where a UE use the 2G/3G accesses in a VPLMN that already supports SAE. Furthermore, the scenario assumes 2G/3G coverage and LTE coverage in the same area and it assumes that SGSNs are upgraded to support interoperation with LTE/SAE. HSS is connected to SGSN by Gr IF and MME/UPE by S6/Gr IF. The functionality of S6/Gr IF is FFS.

If the HSS is the legacy entity which can only provide Gr IF functionality, it is FFS whether UE can use LTE in the VPLMN. 
It is FFS how non-3GPP accesses are accommodated.
B-2) Alternative 2


[image: image3]
Figure X.1.b.1. SAE roaming architecture – Home routed traffic, pre-SAE 3GPP Anchor in HPLMN, SAE system in VPLMN

Gp IF between SGSN in the VPLMN and GGSN in the HPLMN is used when an SAE capable terminal is allowed to use only the 2G/3G accesses of a VPLMN updated to SAE, or when the UE has no LTE/SAE capabilities. This enables to avoid the increase of the number of the entity in the U-Plane path. Furthermore, Gp is used also for SAE capable UEs when SGSNs are not upgraded to interoperate with LTE/SAE, for example SGSN that serve areas without parallel LTE coverage.

S4 IF is used when a terminal is capable and allowed to use both the 2G/3G accesses and LTE of a VPLMN updated to SAE in order to support mobility between 2G/3G accesses and LTE. This allows for mobility management within the VPLMN.

HSS is connected to SGSN by Gr IF and EPC by S6/Gr IF. The functionality of S6/Gr IF is FFS.

If the HSS is the legacy entity which can only provide Gr IF functionality, it is FFS whether UE can use LTE in the VPLMN. 

It is FFS how to exchange and apply HPLMN and/or VPLMN policy and charging functionality are FFS.

It is FFS how non-3GPP accesses are accommodated.

C) Both HPLMN and VPLMN are SAE networks

C-1) Alternative 1 
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Figure X.1.c.1. SAE roaming architecture – Home routed traffic, Anchor in VPLMN
Note: IASA in Home EPC contains both SAE Anchor and 3GPP Anchor as shown in figure 4.2-1.

Usage of S6, S8 and S9 for providing visited network with static/dynamic policies is FFS.
Note: It is FFS how non-3GPP accesses are accommodated. The architectures depicted in Figure C-3 and C-4 would be applied. (Note further figures may be also applied.)
C-2) Alternative 2
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Figure X.1.C.2. SAE roaming architecture – Home routed traffic, Anchor in VPLMN
Note: In this case, the existing roaming infrastructure is used (i.e. S8=Gp and S6=Gr).

S8=Gp and S6=Gr support roaming between SAE VPLMN and SAE HPLMN when roaming agreements and roaming mechanisms between PLMNs are not upgraded to LTE/SAE roaming. It should be noted that the SGSNs may have also a direct Gp towards Home Inter AS Anchor for the cases as described under B).
Note: It is FFS how non-3GPP accesses are accommodated. The architectures depicted in Figure C-3 and C-4 would be applied. (Note further figures may be also applied.)
Following figures illustrate the accommodation of non-3GPP access system in the roaming scenario where both HLPMN and VPLMN have are SAE networks. Note that figure C-3 and C-4 are both possible scenarios, i.e. both can be achieved at the same time (depending on the business relationship between the non-3GPP provider and the VPLMN/HPLMN), and it is not indented to exclude one of them in the future.
C-3) All inter-Access System Mobility anchored in VPLMN 
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Figure X.1.c.3. SAE roaming architecture – Home routed traffic, Anchor in VPLMN
Usage of S6, S8 and S9 for providing visited network with static/dynamic policies is FFS.
Note: The 3GPP Anchor functional entity in the HPLMN is not expected to be in the user plane path in this alternative.

It is FFS whether Visited3GPP Anchor and Visited SAE Anchor are collocated.
C-4) Mobility between Non-3GPP and 3GPP Access Systems anchored in HPLMN

[image: image7.emf] 

S 1  

GERAN  

UTRAN  

G  b  

I u  

S 3  

Rx +  

Home EPC   

S 6  

Op  . IP  

Serv  

(IMS,   

PSS,  

etc.)  

HSS  

S 6  

S4  

S 7  

h PCR F  

Visited    Home   

Network  

Evolved    RA N  

G i  

UTRAN  

I u  

MME   UPE  

. 

HSS  

Visited   

Network 1  

Home   

Network  

* Color coding:   red  indicates new functional element / interface  

SGSN   GPRS Core  

Visited EPC  

 IASA  

S 8   Visit ed   3GPP   Anchor   S 5a  

v PCR F  

S 9  

S 7  

S 2  

non 3GPP    IP Access  

WLAN  3GPP   IP Access  

S 2  

Visited   

Network 2  


 Figure X1.c.4. SAE roaming architecture – Home routed traffic, Anchor in VPLMN
Usage of S6, S8 and S9 for providing visited network with static/dynamic policies is FFS.
2 Roaming architecture for VPLMN or HPLMN provided services scenario with local breakout
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Figure X.2.1. SAE roaming architecture – VPLMN operator provided services

Note: that use of S9 in this scenario is FFS.
**** End of changes ****
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