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1 Introduction

This document proposes text about IP based SAE Transport Service Architecture for inclusion in 3GPP TR 23.882.

The proposed text describes the IP based SAE transport service architecture following the discussion outlined in S2-063472.

**** Start proposed text ****
7.X Key Issue: IP based SAE Transport Service Architecture 
7.x.1 IP based SAE Transport Service Architecture
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Figure 7.x.1-1. IP based SAE transport Service Architecture.
In an IP based SAE the Transport QoS for each SAE interface (including the radio bearers at LTE interface) is directly derived from the traversing IP flow QoS without any need for overlay SAE bearers traversing through multiple SAE interfaces. 

The transport protocol stack within SAE is very simple:: [User IP over Radio Bearer] at LTE air interface and [User IP over Transport Link] within network.
Therefore, only two QoS layers exist:

· QoS for the End-to-End service, represented by a group of IP flows (IP QoS) within SAE.
· QoS for the transport links i.e. radio bearers over the LTE radio interface and IP transport links between the SAE nodes. 

· The LTE radio interface radio bearers have their own LTE specific QoS setup, resource reservation and data transport mechanisms.
· The QoS between SAE nodes is based on a combination of connection admission control techniques and DiffServ markings. These techniques are out of 3GPP SAE scope.
7.X.2 Discussion of an IP based SAE Transport Service Architecture
In the following sections the IP based SAE Transport Service Architecture is analyzed from the following viewpoints, each seen to be critical to the overall long term SAE competitiveness: 

1. Transport Service Management Latency

2. Service Deployment Flexibility

3. Capability for Flexible QoS Differentiation

4. System Complexity and Cost

5. System Capability to Support Multiple & Evolving Radio Technologies 

6. Efficient usage of Total Radio Capabilities (Capacity and QoS)

7. Backwards Compatibility with GPRS

7.X.2.1. Transport Service Management Latency:

In an IP-based transport service model, the IP flow QoS policy is made available to the SAE system (e.g. from the PCRF). The SAE then distributes the IP flow QoS policy to each SAE network node desired to be IP flow aware. When the policy is distributed within the network, each SAE node individually maps the QoS to the appropriate transport bearer/link characteristics and the user data flow can start immediately. 

7.X.2.2. Service Deployment Flexibility

To deploy a new service with new type of QoS in an IP-based SAE transport service model, only a new IP flow-specific QoS policy has to be created by the operator. The SAE nodes have to be configured to optimally map the new IP QoS policy to their specific transport bearers/links, but the required configuration is not dependent on the access technology.
7.X.2.3. Capability for Flexible QoS Differentiation


In an IP-based transport service model several IP flow QoS policies can be defined with arbitrary granularity and scale. The system complexity is not significantly increased when the amount of IP flow QoS policies gets higher as the IP QoS are not translated one-to-one into end to end bearers. 

The IP based transport service architecture therefore provides a scalable solution for QoS differentiation. with arbitrary granularity and scale.

7.X.2.4. System Complexity and Cost

In an IP-based SAE, the complexity of the 3GPP user data transport and of the related specifications would be greatly reduced. In principle, instead of all the current ‘bearer management’ and ‘user data mapping onto the bearers’ type of system specifications, only the physical transport for each SAE interface (including the advanced L1-L3 mechanisms for the LTE radio interface) and IP flow QoS policy distribution mechanisms within SAE would have to be specified.

7.X.2.5. Support of Multiple & Evolving Radio Technologies 
In an IP-based transport service model, the whole SAE transport system, except the nodes terminating the radio interface, is access agnostic. In principle different radio access technologies can freely coexist in the same IP-based SAE system and new evolved radio access technologies can be plugged in to the existing IP-based SAE system.

7.X.2.6. Efficient usage of System Capacity 


The true capacity and QoS any system can provide is always limited by the capabilities of the physical transport solutions within the system. In practice each system has a bottleneck physical transport link, which basically determines the true capacity of the system. In wireless systems that bottleneck physical transport link is typically the radio interface or the last mile transport links to/from the bases station site. 

In an IP-based transport service model the IP flow QoS is directly mapped to the individual QoS provided by the physical transport links. There is no overlay SAE bearer, and therefore the capabilities provided by the physical transport over the radio interface (i.e. the radio bearers at LTE radio interface) or over the last mile transport links can in principle be utilized as efficiently as possible.

7.X.2.7. Backwards Compatibility with GPRS

From the SAE backwards compatibility point of view, the following issues are considered most important:

· The handover type of backwards compatibility, meaning the UE capability to make smooth handovers between the SAE/LTE system and the legacy 3GPP packet radio systems (UTRAN, GERAN).

This backwards compatibility in any type of SAE can be ensured by providing legacy interfaces between the SAE system and the GPRS based system. These interfaces are identified as S3 and S4 in the current SAE design by SA2. It is natural that these interfaces will become very similar to the corresponding interfaces in specified for GPRS (illustrated in TS 23.060).

The choice of transport service model for transporting user data within SAE (i.e. SAE bearer-based or IP-based) is not seen to have any direct impact to these two interfaces enabling the handover type of backwards compatibility.

· Capability to reuse the existing roaming infrastructure: Usage of IP-based transport service for SAE mainly impacts the mechanisms used to transport user IP flows (End-to-End Service) between the accessing UE and the local PLMN (i.e. the visited PLMN in case of inter-PLMN roaming). No direct impact is seen to the capability of reusing the existing mechanisms (e.g. GTP transport), infrastructure (e.g. GRX) or existing roaming agreements between operators to support roaming in IP-based SAE.

· SAE potential for future evolution towards a unified system solution for evolving 3GPP radios

In general, the IP-based model being by default access agnostic suits to this role better than a SAE bearer-based SAE model, where higher level of access system dependency will be present.
7.X.3 Resolution of Key Issue IP based SAE Transport Service Architecture 
As illustrated in previous section, an IP-based transport service model for SAE provides clear benefits in addressing several issues critical for SAE long term competitiveness:

· Transport Service Management Latency

· Service Deployment Flexibility

· Capability for Flexible QoS Differentiation

· System Complexity and Cost

· Support of Multiple & Evolving Radio Technologies 

· Efficient usage of System Capacity

From the backward compatibility point of view, no significant drawbacks for the IP based SAE design are seen.

**** End proposed text ****
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