SA WG2 Temporary Document

Page 8
-


3GPP TSG SA WG2 #55 
S2-063742

23 - 27 October 2006

Busan, Korea

Source:
Samsung Electronics, Motorola, Nortel, NEC, Intel
Title:
Deployment scenarios 
Document for:
Discussion and Approval

Agenda Item:

Work Item / Release:
SAE / Rel7

1. Introduction

This contribution follows the deployment scenario template proposed by Samsung. It gratefully borrows from the contributions that have been submitted to the mailing list by Siemens and Qualcomm. It adds roaming scenarios for home routed traffic and local breakout to make sure that all the roaming scenarios that the SAE architecture is required to support are considered.

2. Proposed text changes
*** Text changes ***
SAE Anchor

The SAE Anchor is a functional entity that anchors the user plane for mobility between 3GPP access systems and non-3GPP access systems. The SAE Anchor anchors inter MME/UPE mobility.

Reference points used in the deployment scenarios (diffmarked against the list in TR 23.882 v1.4.0) :

Reference points
S1:
It provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic. The S1 reference point shall enable MME and UPE separation and also deployments of a combined MME and UPE solution.

S2a:
It provides the user plane with related control and mobility support between non 3GPP IP access and the SAE Anchor.

S2b:
It provides the user plane with related control and mobility support between ePDG and the SAE Anchor. 
S3:
It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

User data forwarding for inter 3GPP access system mobility in active state (FFS). 
S4:
It provides the user plane with related control and mobility support between GPRS Core and the 3GPP Anchor and is based on Gn reference point as defined between SGSN and GGSN. It supports the exchange of bearer parameters like QoS and the exchange of charging related information like RAT type or location.


S5:
It provides the user plane with related control and mobility support between MME/UPE/3GPP anchor and SAE anchor Whether S5 or S7b supports the exchange of bearer parameters like QoS and the exchange of charging related information like RAT type or location is FFS.
S6:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface).

S7a:
It provides transfer of (QoS) policy and charging rules from PCRF to PCEF in the SAE anchor.

S7b:
It provides transfer of access related information from MME/UPE/3GPP anchor to PCRF and QoS information in the reverse direction. The use of S7b is FFS.
S8a:
It indicates the roaming variant of the S5 interface when the SAE Anchor is located in the HPLMN. 
S8b:
It provides secure transfer of user data, UE configuration information and bearer control between SAE anchors for roaming. It is FFS whether S8b is a subset of S8a. 
S9:
It indicates the roaming variant of the S7 reference point for the enforcement in the VPLMN of dynamic control policies from the HPLMN. 

S10
It provides exchange of user and bearer information for MME/UPE relocation in idle and/or active state
SGi: 
It is the reference point between the Inter AS Anchor 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.
Note:
Whether S8a/b or S9 supports the exchange of bearer parameters like QoS and the exchange of charging related information like RAT type or location is FFS.
Protocol assumption:

-
The interfaces between the SGSN in 2G/3G Core Network and the Evolved Packet Core (EPC) shall be based on GTP protocol.


4.x
Deployment scenarios
This section is for collecting deployment scenarios of specific physical implantations of the SAE core network in a new section of TR 23.882. It is an exercise to identify the open interfaces to be standardized and their roles. Also it will provide a few prominent configurations of the SAE core network. The interfaces and functional entities will be reflected to the logical architecture in the section 4.2 and 4.3.
Note that the possible use of S7b and S9 is reflected in the figures in this clause, but that the actual use is still FFS.

4.x.1 Implementation option A – Two node types, each with UP and CP functionality

4.x.1.1 Conditions and principles of option A

This scenario deploys two types of EPC nodes for 3GPP access: 

· SAE access gateway, a combined LTE and 2G/3G Access Gateway including MME, UPE and 3GPP anchor functionality,

· SAE anchor, as defined under clause 4.2 

The SAE anchor supports SAE access gateway relocation and also mobility between 3GPP and non-3GPP accesses. 

Having a separate non-access specific global mobility anchor allows the flexibility to deploy the SAE anchor without or before LTE access. This gives the opportunity to introduce parts of the SAE architecture at an early stage to provide IP service continuity between 2G/3G and non-3GPP accesses including support for fixed mobile convergence, using GGSN and SAE anchor.

The SAE access gateway serves as a local mobility anchor and will take care of the vast majority of LTE mobility events.. Like the Iu-flex concept of the SGSN, it supports an S1-flex interface to provide flexibility for network sharing and load balancing.

To maintain the access independence of the SAE anchor, the 3GPP anchor is located in the SAE access gateway. To facilitate the introduction of LTE access it would be advantageous if the SAE access gateway can also support the Gn interface without upgrades tol the SGSN.

4.x.1.2 Proposed deployment scenarios and interfaces for option A

Figure 4.x.1.2-1 shows the deployment of these two node types in a non-roaming scenario.
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Figure 4.x.1.2-1:  Option A, non-roaming case 
Figure 4.x.1.2-2 shows a similar deployment for roaming with local break-out. The additional reference point in this scenario is S9 that is used to exchange policy and charging related information between VPLMN and HPLMN.
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Figure 4.x.1.2-2:  Option A, roaming case with local breakout
Figure 4.x.1.2-3 shows a home routed roaming scenario where the global mobility anchor for the visiting UE is located in the HPLMN. It uses S8a as the roaming interface for the user plane and related mobility support and S9 for policy and charging related information.
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Figure 4.x.1.2-3:  Option A, roaming case with home routed traffic and home mobility anchor

The figure assumes that the WLAN access network belongs to the VPLMN or has a direct business relationship with it. All traffic to/from the WLAN access networks is routed through the visited EPC.

Figure 4.x.1.2-4 shows a home routed deployment scenario where the global mobility anchor is located in the VPLMN. The roaming interface between the two SAE anchors is labelled S8b, to distinguish it from S8a in the previous scenario that is between SAE access gateway and SAE anchor. At a minimum S8b has to support IP address allocation by the HPLMN and tunnel configuration. S8b may also have mobility management functionality (e.g. for inter-PLMN handover or for handover towards non-3GPP IP accesses with no support for network-based local mobility).

Whether this or the previous scenario applies is determined by the roaming agreement between VPLMN and HPLMN. 
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Figure 4.x.1.2-4:  Option A, roaming case with home routed traffic and visited mobility anchor
In this figure the SAE anchor in the VPLMN provides the anchoring function for mobility between 3GPP and non-3GPP accesses that are accommodated by the VPLMN, whilst the SAE anchor in the HPLMN performs the policy and charging gateway functionality towards the PDN and provides the functionality for inter-PLMN mobility. The configuration in the VPLMN could be optimised if the SAE access gateway would also contain the SAE anchor MM functionality. This would avoid the need to route the visiting UE through two EPC nodes in the visited EPC. This is a valid implementation variant of option A, because it does not require any new interface functionality.

Figure 4.x.1.2-5 shows how an SAE HPLMN can support a 2G/3G VPLMN. It is assumed that the SAE access gateway will have to support the Gp interface in this scenario to comply with 2G/3G roaming agreements. A visiting UE will only use the 3GPP anchor functionality of the SAE access gateway, which is why MME and UPE are not shown. In case the HPLMN has not yet deployed LTE (early SAE deployment), the HPLM could use a GGSN in combination with the SAE anchor to provide Gp interface.

In case only the HPLMN has a business relation with a non-3GPP WLAN access network provider the ePDG is located in the HPLMN, as illustrated in the figure.
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Figure 4.x.1.2-5:  Option A, roaming case with home routed traffic from 2G/3G VPLM
The scenario where the HPLMN is a 2G/3G network and the VPLMN an SAE network will not involve EPC nodes. The UE of the 2G/3G HPLMN subscriber is assumed to be a 2G/3G device and the SGSN in the VPLMN can connect to the GGSN in the HPLMN. 

The case where the UE of the 2G/3G HPLMN subscriber also supports LTE is FFS. 

4.x.2 Implementation option B – One node type

4.x.2.1 Conditions and principles of option B

This implementation option deploys only one type of EPC node for 3GPP access that we will refer to as SAE gateway. The majority of UEs can be served by having only a single SAE gateway in the data path. However for some usage scenarios two SAE gateways may be in the data path of a specific UE, e.g.: 

· MME/UPE relocation due to UE’s service area change or due to inter PLMN mobility while keeping the SGi assigned to UE at attachment.

· In case support of Multiple PDNs is required and the user plane node has no connectivity with the UE’s PDNs

· In case of roaming with home routed traffic 
The topology of the network in case of option B is expected to be similar to that of A. Whereas in option B the SAE access gateway functions and SAE anchor are by definition co-located because they are contained in the same node. With option A the SAE access gateway and SAE anchor may often be co-located in the same equipment building. However, Option A offers the flexibility to deploy fewer SAE anchors than SAE access gateways.

4.x.2.2 Proposed deployment scenarios and interfaces for option B

Figure 4.x.2.2-1 shows the non-roaming deployment scenario. If a UE is re-located from the upper to the lower SAE gateway in the figure, then S10 may be used to transfer context information and user plane data, while the data path will be carried over S5 after the re-location has been completed.
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Figure 4.x.2.2-1:  Option B, non-roaming case 
The roaming scenario with local breakout only adds an S9 interface to connect the PCRF in the VPLMN to the one in the HPLMN, as depicted in Figure 4.x.1.2-2.

Figure 4.x.2.2-2 shows a roaming scenario where the global mobility anchor is located in the SAE gateway HPLMN. It only depicts the functionality that is used by a visiting UE. UEs in the home domain may of course use the full functionality of the EPC node.
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Figure 4.x.2.2-2:  Option B, roaming case with home routed traffic and home mobility anchor
Figure 4.x.2.2-3 shows a roaming case where the global mobility anchor is located in the VPLMN. Like for option A it is FFS if the SAE anchor in the HPLMN should support inter PLMN mobility in addition to the capability to support SAE gateway and inter PLMN mobility in the VPLMN.
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Figure 4.x.2.2-3:  Option B, roaming case with home routed traffic and visited mobility anchor
*** End of Text changes ***
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