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4.2.2
Non-roaming Architectures for EPS

The following considerations apply to interfaces where they occur in figures in this and the next section:

-
S5 can be GTP-based or PMIP-based.

-
Gxc is used only in the case of PMIP variant of S5 or S8.

-
Gxa is used when the Trusted non-3GPP Access network is owned by the same operator.

-
S9 is used instead of Gxa to the Trusted non-3GPP Access network not owned by the same operator.

-
Gxa or S9 are terminated in the Trusted non-3GPP Accesses if supported.

-
S2c is used only for DSMIPv6 bootstrapping and DSMIPv6 De-Registration (Binding Update with Lifetime equals zero) when the UE is connected via 3GPP access. Dashed lines are used in Figure 4.2.2-2, Figure 4.2.3-4 and Figure 4.2.3-6 to indicate this case.
NOTE:
SWu shown in Figure 4.2.2-1 also applies to architectural reference Figures 4.2.2-2 and 4.2.3-1 to 4.2.3-6, but is not shown for simplicity.
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Figure 4.2.2-1: Non-Roaming Architecture within EPS using S5, S2a, S2b
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Figure 4.2.2-2: Non-Roaming Architecture within EPS using S5, S2c

4.2.3
Roaming Architectures for EPS
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Figure 4.2.3-1: Roaming Architecture for EPS using S8, S2a– S2b - Home Routed
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Figure 4.2.3-2: Roaming Architecture for EPS using PMIP-based S8, S2a, S2b (Chained PMIP-based S8-S2a/b) - Home Routed

**
Chained S2a/S2b and S8 used when VPLMN has business relationship with Non-3GPP Networks and S-GW in VPLMN includes local non-3GPP Anchor.

NOTE 1:
AAA, mobility, and QoS policy and event reporting related optimizations (e.g. signalling reduction and information hiding towards the HPLMN) for PMIP-based S8-S2a/b chainging are not specified within this release of the specification.

The following are some additional considerations in this case:

-
Gxc is used only in the case of PMIP-based S8. Gxc is not required for Trusted Non-3GPP IP Access if the serving GW and the trusted non-3GPP access are in the control of the same operator; Gxais used instead to signal the QoS policy and event reporting.

Editor's Note:
QoS policy may be required by the Serving GW for enforcing admission control to PMIP-based S8 as part of implementing GRX Roaming service level agreements. It is FFS whether or how Gxc to the Serving GW in the case of Trusted and Un-trusted Non-3GPP IP Access could be employed for this purpose.
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Figure 4.2.3-3: Roaming Architecture for EPS using GTP- based S8, S2a, S2b (Chained GTP-based S8 + S2a–S2b) - Home Routed

**
Chained S2a/S2b and S8 used when VPLMN has business relationship with Non-3GPP Networks and S-GW in VPLMN includes local non-3GPP Anchor

The above scenario supports QoS differentiation between subscribers on the default bearer (i.e. QoS subscription-based). In case multiple PDN's are supported QoS differentiation per PDN can apply (i.e. multiple default bearers). The principles for this scenario include:

-
Does not require PCC in visited network

-
Does not require S9 for roaming

-
Default EPS bearer support over GTP-based S8
-
The assumption is that MME is not involved when UE is attached in non-3GPP access

-
Same GTP-based S8 roaming interface is used as in TS 23.401 [4]

-
No dynamic QoS policy control in non-3GPP access

-
Subscriber-based QoS differentiation in the non-3GPP access

-
The QoS profile to create the default bearer on GTP-based S8 is pre-configured in the Serving GW
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Figure 4.2.3-4: Roaming Architecture for EPS using S8 – S2c - Home Routed
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Figure 4.2.3-5: Roaming Architecture for EPS using S5, S2a, S2b – Local Breakout

NOTE 2:
The two Rx instances in Figure 4.2.3-5 apply to different application functions in the HPLMN and VPLMN.
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Figure 4.2.3-6: Roaming Architecture for EPS using S5, S2c – Local Breakout

NOTE 3:
The two Rx instances in Figure 4.2.3-6 apply to different application functions in the HPLMN and VPLMN.

**** Next change ****

4.4.1
List of Reference Points

The description of the reference points:

S1-MME, S1-U, S3, S4, S10, S11:
these are defined in TS 23.401 [4].

S2a
It provides the user plane with related control and mobility support between trusted non 3GPP IP access and the Gateway.

S2b
It provides the user plane with related control and mobility support between ePDG and the Gateway.

S2c

It provides the user plane with related control and mobility support between UE and the Gateway. This reference point is implemented over trusted and/or untrusted non-3GPP Access and/or 3GPP access.

S5
It provides user plane tunneling and tunnel management between Serving GW and PDN GW. It is used for Serving GW relocation due to UE mobility and in case the Serving GW needs to connect to a non collocated PDN GW for the required PDN connectivity.
S6a
This interface is defined between MME and HSS for authentication and authorization. It is defined in TS 23.401 [4].

S6b
It is the reference point between PDN Gateway and 3GPP AAA server/proxy for mobility related authentication if needed. This reference point may also be used to retrieve and request storage of mobility parameters. This reference point may also be used to retrieve static QoS profile for a UE for non-3GPP access in case dynamic PCC is not supported.


Gx
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF) in the PDN GW.
Gxa
It provides transfer of (QoS) policy information from PCRF to the Trusted Non-3GPP accesses.

Gxb
This interface is not specified within this release of the specification.

Gxc
It provides transfer of (QoS) policy information from PCRF to the Serving Gateway

PMIP-based S8
It is the roaming interface in case of roaming with home routed traffic. It provides the user plane with related control between Gateways in the VPLMN and HPLMN.

S9
It provides transfer of (QoS) policy and charging control information between the Home PCRF and the Visited PCRF in order to support local breakout function. In all other roaming scenarios, S9 has functionality to provide dynamic QoS control policies from the HPLMN.
SGi
It is the reference point between the PDN Gateway and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi and Wi functionalities and supports any 3GPP and non-3GPP access systems.
SWa
It connects the Untrusted non-3GPP IP Access with the 3GPP AAA Server/Proxy and transports access authentication, authorization and charging-related information in a secure manner.

STa
It connects the Trusted non-3GPP IP Access with the 3GPP AAA Server/Proxy and transports access authentication, authorization, mobility parameters and charging-related information in a secure manner.

SWd
It connects the 3GPP AAA Proxy, possibly via intermediate networks, to the 3GPP AAA Server.

SWm
This reference point is located between 3GPP AAA Server/Proxy and ePDG and is used for AAA signaling (transport of mobility parameters, tunnel authentication and authorization data). This reference point also includes the MAG-AAA interface functionality, IETF Internet-Draft, draft-korhonen-dime-pmip6 [43] and Mobile IPv6 NAS-AAA interface functionality, IETF Internet-Draft, draft-ietf-dime-mip6-integrated [44].

SWn
This is the reference point between the Untrusted Non-3GPP IP Access and the ePDG. Traffic on this interface for a UE-initiated tunnel has to be forced towards ePDG. This reference point has the same functionality as Wn which is defined in TS 23.234 [5].

SWu
This is the reference point between the UE and the ePDG and supports handling of IPSec tunnels. The functionality of SWu includes UE-initiated tunnel establishment, user data packet transmission within the IPSec tunnel and tear down of the tunnel and support for fast update of IPSec tunnels during handover between two untrusted non-3GPP IP accesses.

SWx
This reference point is located between 3GPP AAA Server and HSS and is used for transport of authentication data.

S1 interface for E-UTRAN is the same for both the architectures.

Protocol assumption:

-
S2a interface and S2b interface are based on current or future IETF RFCs. S2a is based on Proxy Mobile IP. To enable access via Trusted Non 3GPP IP accesses that do not support PMIP, S2a also supports Client Mobile IPv4 FA mode. S2b is based on Proxy Mobile IP.

-
S2c is based on DSMIPv6 [10].

-
The PMIP-based S5, PMIP-based S8 and S2a/S2b interfaces are based on the same protocols and differences shall be minimized. The S5 interface is based on current or future IETF RFCs. The GTP variant of S5 interface is described in TS 23.401 [4].

-
PMIP-based S8 interface is based on current or future IETF RFCs. The GTP variant interface is described in TS 23.401 [4].

-
The PMIP-based interfaces (S5, S8, S2a, and S2b) shall support Generic Routing Encapsulation (GRE) RFC 2784 [23] including the Key field extension RFC 2890 [24]. The Key field value of each GRE packet header should enable the unique identification of the UE PDN connection that the GRE packet payload is associated with. These keys are exchanged using GRE Options extension to PMIP Proxy Binding Update and Proxy Binding Ack messages on PMIP-based interfaces, draft-giaretta-netlmm-mip-interactions [37].

-
In case of CN node relocation, the GRE key for uplink traffic is forwarded to the target S-GW over S10/S11 reference point.

-
SWu interface is based on IKEv2 [9] and MOBIKE [18].

The EPS shall allow the operator to configure a type of access (3GPP or non-3GPP) as the "home link" for Client Mobile IP purposes.

NOTE:
Redundancy support on reference points PMIP-based S5 and PMIP-based S8 should be taken into account.

**** End of changes ****
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