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1 Introduction

It is recognised that the current SAE Architecture is still under development and further details are still to be finalised.  This lack of detail will continue to lead to different interpretations and conflicting contributions among companies based on different assumptions.  This contribution focuses on the options on how to handle the user plane in SAE and proposes a simplified approach.

2 Discussion
2.1 User Plane Handling in Current SAE Architecture
The figure below shows the possible options for how the user plane might be handled within the scope of the current baseline architecture.  This is slightly complicated due to the uncertainty on which node or nodes provide access gateway functionality towards the external networks i.e. either via the 3GPP anchor or the SAE anchor or both.  For example, the dashed lines in the figure below can be omitted if it were agreed that both the 3GPP Anchor and the SAE Anchor can both serve as an access gateway. 
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Based on this view of the U-plane options, each of the interfaces current described in the SAE architecture is expected to handle the following functions: 

S1 interface includes functions to support Data Transfer between eNodeB and UPE including QoS handling.  In addition the interface will require tunnel management. 

S2 interface includes functions to support Data Transfer between non-3GPP access point (and potentially PDG) and SAE Anchor including QoS handling. 

S3 interface supports Context Transfer and Data Forwarding for Lossless Handover (subset of GTP) between LTE and 2G/3G access systems.
S4 interface includes functions to support Data Transfer between SGSN and 3GPP Anchor including QoS handling (GTP-U).  In addition the interface will require tunnel management (GTP-C). 

S5a interface includes functions to support Data Transfer between UPE and 3GPP Anchor including QoS handling.  In addition the interface will require tunnel management.
For S5b, it is not clear if this will be used for 
(a) Lossless HO/Data Forwarding between non-3GPP access systems and LTE

(b) Tunnel Management and Data Transfer (depending on where the access gateway functionality resides)
(c) Both (a) and (b)
2.2 Impact of a Combined Mobility Anchor
An alternative approach would be to combine the mobility anchors described in SAE to include the LTE Anchor (assumed to be part of UPE), the 3GPP Anchor and SAE Anchor.  The impact of this for user plane handling is shown in the following figure – note that MME (control plane) is not shown in this diagram and no assumptions are made on the combination or separation of MME with the combined mobility anchor.  In this approach each type of access technology is handled in a similar way from the architecture point of view.  This approach does not assume that the same protocols are used across all types of access technologies, rather that a mobility anchor has to deal with the interworking function between heterogeneous access protocols as used in a particular implementation.
In addition it is proposed that functionality above the IP layer (from the architecture point of view) should be combined into a new entity called the SAE gateway e.g. charging, lawful intercept, QoS handling at network edge, content barring.  An advantage of this approach is that as the mobile user moves between access technologies, context transfer for these functions is not required potentially leading to a simplified system.

Whilst proposing a separation of the Mobility Anchor from the SAE gateway, it is for further study whether these should be combined from a standardisation point of view.  Certainly a combined implementation could be expected to minimise latency.
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In summary, the benefits foreseen by this approach are:
(a) Interworking between different the tunnelling mechanisms used for different access technologies is an implementation issue.

(b) Context transfer for higher layer functions is not required, at least when the mobile users moves between the different access technologies.  Context transfer for other purposes is not discounted at this stage.

3 Proposal
Based on the discussion above, it is proposed to update section 4.2. of  TR 23.882 with the texts below.
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Figure 4.2-1: Logical high level architecture for the evolved system

Note: MME is shown separately from the SAE Mobility Anchor; it is FFS if this is to be combined with the SAE Mobility Anchor.
The location of the functions belonging to MME/ SAE Mobility Anchor is dependent on RAN-CN function split table, i.e. it is FFS.

It is FFS whether there is an interface between UTRAN and evolved packet core.


Editor's Note: Additional Architecture diagram updates will be done following concrete resolutions on the other key issues. The current figure above does not intend to draw any conclusion regarding the functional grouping within the Evolved Packet Core. The number of interfaces and their termination points may change once the grouping and other key issues are resolved.

SAE Mobility Anchor

The SAE Mobility Anchor is a functional entity that anchors the user plane for mobility between the LTE access system and  other access systems including 2G/3G access system  and non-3GPP access systems. 

SAE Gateway
The SAE Gateway is a functional entity that provides user plane functionality (e.g. user plane anchor) that is applicable to any access system e.g. as a PCEF


Note: It is FFS how to map SAE architecture for the non-roaming case in Figure 4.2-1 to the roaming architectures in section 4.3
Reference points
S1:
It provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic.

S2:
It provides the user plane with related control and mobility support between WLAN 3GPP IP access or non 3GPP IP access and the SAE Mobility 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 SAE Mobility Anchor and is based on Gn reference point as defined between SGSN and GGSN.
S5:
I provides the user plane with related control between MME/SAE Mobility Anchor and SAE Gateway.  It is FFS whether a standardized S5 exists or whether the SAE Mobility Anchor and SAE Gateway are combined into one entity.


S6:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface).

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Point (PCEP). 
 
SGi: 
It is the reference point between the SAE 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.
Protocol assumption:
-
The interfaces between the SGSN in 2G/3G Core Network and the Evolved Packet Core (EPC) shall be based on GTP protocol.

-
The interfaces between the SAE Mobility Anchor and the 2G/3G Core Network shall be based on GTP protocol.
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