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Abstract of the contribution:

This paper discusses the distribution of function between V- and H-PLMN for the two roaming scenarios. 
Descriptions about the characteristics are proposed for each of the two roaming scenarios described in the TR.

Introduction

This paper discusses the distribution of function between V- and H-PLMN for the two roaming scenarios. Basically the functions from the TR described under “Description of Key Issue – Functions in the evolved packet core” are allocated to V- or H-PLMN, respectively. Ant the required reference point functionality is derived.
Descriptions about the characteristics are proposed for each of the two roaming scenarios described in the TR.

Allocation of Functions to PLMNs and Reference Points
1 SAE Roaming architecture – Home routed traffic 

1.1 Functions in the HPLMN:
[IASA]
-
Management and storage of UE control plane context;
-
Mobility management;
-
Lawful interception of signaling

-
Packet routing and forwarding;
-
Lawful interception of user plane traffic;

-
FFS: Authentication, authorization and key management for mobility management signaling or for PDN access control;
-
Policy and Charging Enforcement Function (PCEF) based on TS 23.203;
-
Collection of Charging Information for online or offline charging systems;
-
Mobility Anchor for mobility between 3GPP accesses and non 3GPP accesses;
-
Gateway functionality to PDN including IP address allocation from PDN address space;

[PCRF]
-
Determining Policy and Charging Rules based on TS 23.203
1.2 Functions in the VPLMN:

[UPE]
-
Packet routing and forwarding;
-
??? VPLMN Policy and Charging Enforcement Function (PCEF) based on TS 23.203 for roaming scenarios;
-
Collection of Charging Information for inter-operator charging
-
Ciphering termination for user plane traffic;
-
IP Header compression;
-
Lawful interception of user plane traffic;
-
Inter-eNodeB Mobility Anchor for user plane;
-
Inter-3GPP access system Mobility Anchor;
-
Trigger/initiation of paging when downlink data arrive for the UE in LTE_IDLE state.

[MME]
-
Management and storage of UE control plane context;
-
Mobility management;
-
Authentication, authorization (PLMN, TA) and key management;
-
Lawful interception of signaling;

-
Ciphering/integrity termination for signaling;

-
Management and allocation of temporary user identities;

-
Control plane function for inter-3GPP access system mobility.

1.3 Functions of the roaming interface(s):

-
requesting HPLMN to allocate an IP address from a specific PDN address space

-
transferring IP address allocated from PDN address space from HPLMN to VPLMN

-
routing and forwarding user plane packets between HPLMN and VPLMN

-
transferring authentication, authorization (PLMN, TA) and key data from HPLMN to VPLMN

-
transferring mobility management (registration information) from VPLMN to HPLMN

-
transferring QoS policies from HPLMN to VPLMN

-
transferring PCC related information (user location, access type, serving PLMN, QoS used) from VPLMN to PCEF in HPLMN 

2 SAE Roaming architecture – Local Breakout 

2.1 Functions in the HPLMN:

[PCRF]
-
Determining Policy and Charging Rules based on TS 23.203
2.2 Functions in the VPLMN:

[UPE]
-
Packet routing and forwarding;
-
Lawful interception of user plane traffic;

-
Collection of Charging Information for inter-operator charging

-
Ciphering termination for user plane traffic;
-
IP Header compression;
-
Inter-eNodeB Mobility Anchor for user plane;
-
Inter-3GPP access system Mobility Anchor;
-
Trigger/initiation of paging when downlink data arrive for the UE in LTE_IDLE state.

 [MME]
-
Management and storage of UE control plane context;
-
Mobility management;
-
Authentication, authorization (PLMN, TA) and key management;
-
Lawful interception of signaling;

-
Ciphering/integrity termination for signaling;

-
Management and allocation of temporary user identities;

-
Control plane function for inter-3GPP access system mobility.

 [IASA]
-
FFS: Authentication, authorization and key management for mobility management signaling or for PDN access control;
-
Policy and Charging Enforcement Function (PCEF) based on TS 23.203;
-
Collection of Charging Information for online or offline charging systems;
-
Mobility Anchor for mobility between 3GPP accesses and non 3GPP accesses;
-
Gateway functionality to PDN including IP address allocation from PDN address space;

2.3 Functions of the roaming interface(s):

-
transferring authentication, authorization (PLMN, TA) and key data from HPLMN to VPLMN

-
transferring mobility management (registration information) from VPLMN to HPLMN

-
transferring Policy and Charging Rules from HPLMN to VPLMN

-
transferring online and offline charging information from VPLMN to HPLMN 

Proposed Additions for TR 23.882

4.3
Architecture for the evolved system –roaming cases

Editor's note: It is not the finalized architecture model for the evolved system. I.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.
Editor's note: The protocol assumed in each interfaces in the roaming cases shall be inline with the protocol assumption in the non-roaming case.
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.

Editor's note: The update in Section 4.2 at SA2#52 on showing the split of the IASA into two functional entities, namely a 3GPP anchor and SAE anchor, requires the following figure to be updated. Whether the anchors are going to be separated is FFS. In particular, although the Home IASA is illustrated in the HPLMN, it is still an open issue whether the 3GPP anchor and/or SAE anchor are located in the VPLMN. It is FFS how the above changes impact the SAE roaming architecture depicted below. 
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Figure 4.3-1: SAE Roaming architecture – Home routed traffic

This roaming model does not require any flow based charging or flow based QoS policy enforcement for roamers by the VPLMN. Flow based charging and flow based QoS policy enforcement are performed only by HPLMN network entities, i.e. the PCEF is located in the HPLMN. For that purpose all user plane traffic is routed via the HPLMN. Any charging and QoS enforcement in the VPLMN is performed with the granularity of SAE bearers, i.e. without any differentiation between the service data flows transported by the same SAE bearer. The VPLMN performs QoS enforcement based on UE/user specific SAE bearer parameters. Charging data are generated by the VPLMN with a granularity as required for inter operator accounting.
The roaming reference points support the request of specific SAE bearers characteristics (e.g. specific PDN connectivity) and support the provision of SAE bearer parameters (e.g. QoS or the IP address allocated to UE from PDN address space) from HPLMN to VPLMN. And the roaming reference points support the delivery of charging and QoS policy relevant information (e.g. user location, access type, serving PLMN, QoS used) from VPLMN to HPLMN.
For home routed user traffic the Inter AS Anchor is located in the HPLMN. Due to this reason, an interface between the Visited MME/UPE and Home Inter AS Anchor is needed. This interface is referred to as S8 and is the same reference point as S5 plus possible supplementary functions, if needed, related to roaming scenarios.

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.

It is FFS whether the inter-3GPP access system Mobility Anchor and/or the Mobility anchor between 3GPP and non-3GPP access systems is provided by entities in the visited network or by the Home Inter AS Anchor.

It is FFS whether it is advantageous to allow inter-access system handover also in the visited network (e.g.: in the same node as the MME/UPE). 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.

In case UE traffic is not routed to the HPLMN, the SAE architecture is depicted in the following figure 4.3-2.

Editor's note: The update in Section 4.2 at SA2#52 that the split of the IASA into two functional entities, namely a 3GPP anchor and SAE anchor, requires the following figure to be updated. The decision to split the anchors is FFS.

[image: image1.emf] 

Visited EPC  

Evolved   RAN  

S  1  

S  2  

GERAN  

UTRAN  

GPRS Core  

Gb  

Iu  

S  3  

S  4  

non 3GPP  

vPCRF  

S  5  

S  2  

S  7  

3GPP IP Access  

S  6  

Op.  

IP   

Serv.   

(IMS,   

PSS,   

etc   …  )  

HSS  

Visited  

In ter AS  

Anchor  

MME  

UPE  

hPCRF  

Visited Network   Home Network  

S9  

Visited EPC  

S  1  

S Gi  

S  2  

UTRAN  

Iu  

S  3  

S  4  

IP Access  

vPCRF  

S  5  

S  2  

S  7  

WLAN  

3GPP IP Access  

S  6  

Op.  

IP   

Serv.   

(IMS,   

PSS,   

etc   …  )  

HSS  

Visited  

Inter AS  

Anchor  

MME  

UPE  

hPCRF  

Visited Network   Home Network  

S9  

* Color coding:   red  indicates new functional element / interface  


Figure 4.3-2: SAE Roaming architecture – Local Breakout

This roaming model may optimize user plane traffic routes especially for access to visited network services. The VPLMN allocates the IP address to UE from PDN address space and all flow based charging and QoS policy enforcement is in the VPLMN, i.e. the PCEF is located in the VPLMN. Charging and QoS enforcement can be performed in the granularity of service data flows. Charging data are generated by the VPLMN per user and QoS level. Charging data can be generated with the granularity of service data flows.
The roaming reference points support the provision of QoS and charging policies from HPLMN to VPLMN  with the granularity of service data flows. And, the roaming reference points support the delivery of VPLMN generated charging information to HPLMN’s online and offline charging systems.
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 variant of S5 reference point when the Inter AS Anchor point is located in the HPLMN.

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.

3GPP

SA WG2 TD


_1208799468.doc






9







S







Network







Home 







Network







Visited 







F







hPCR







7







S







vPCRF







2







S







* Color coding: red indicates new functional element / interface







WLAN







non 3GPP







6







S







HSS







Anchor







Inter AS







Home







etc.)







PSS,







(IMS, 







Serv







IP







.







Op







6







S







E







UP







MME







Home EPC 







+







Rx







7







S







2







S







8







S







3







S







u







I























UTRAN















SGi







1







S







N







RA







Evolved 







Visited EPC











9







S







Network







Home 







Network







Visited 







F







hPCR







7







S







vPCRF







2







S







S4







WLAN







non 3GPP







6







S







HSS







Anchor







Inter AS







Home







etc.)







PSS,







(IMS, 







Serv







IP







.







Op







6







S







E







UP







MME







Home EPC 







+







Rx







7







S







2







S







8







S







3







S







u







I







b







G











GPRS Core







UTRAN







GERAN















1







S







N







RA







Evolved 
















_1208799443.doc






S9







Home Network







Visited Network







hPCRF







UPE







MME







Anchor







Inter AS







Visited







HSS







)







…







etc







PSS, 







(IMS, 







Serv. 







IP 







Op.







6







S







3GPP IP Access







WLAN







7







S







2







S







5







S







vPCRF







IP Access











4







S







3







S







Iu







* Color coding: red indicates new functional element / interface











UTRAN











2







S







SGi







1







S















Visited EPC











S9







Home Network







Visited Network







hPCRF







UPE







MME







Anchor







Inter AS







Visited







HSS







)







…







etc







PSS, 







(IMS, 







Serv. 







IP 







Op.







6







S







3GPP IP Access











7







S







2







S







5







S







vPCRF











non 3GPP







4







S







3







S







Iu







Gb







GPRS Core







UTRAN







GERAN







2







S











1







S







RAN







Evolved 







Visited EPC












