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1. Introduction

This paper discusses the system design environments for GPRS and for SAE and how they should impact the actual resulting system design. From this, an IP based SAE transport service architecture is derived. 
2. System Design Environments 
2.1 GPRS Design Environment
GPRS was introduced as an overlay packet data solution on top of existing circuit switched GSM system. No changes to the GSM lower layer circuit switched transport over the air interface were allowed. For handling the packet radio over the circuit switched radio a Packet Radio node SGSN was introduced. The termination of the packet radio bearer had to be placed at SGSN as it was the lowest possible packet aware node in the whole system. SGSN was e.g. responsible for over the air packet scheduling. The packet radio bearer was named PDP context.
When GPRS was designed the packet data types it had to support were PPP, X20 and IP. A network bearer was required to carry these different types of services from the external PDN to the SGSN. This led to the introduction of GTP tunneling. Each packet radio bearer over the air (radio PDP context) and the network GTP tunnel (network PDP context) were mapped together at the SGSN and an end-to-end bearer based GPRS system was established.
This GPRS bearer based model was copied to UMTS as is, even if most of the SGSN functions were moved to UTRAN. To accommodate this, additional underlying bearer layer was introduced. The SAE bearer model in the current version of the TR 23.882 is essentially a copy paste from the UMTS/UTRAN bearer model.
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Figure 1. SAE transport service architecture as described in the current version of TR 23.882.
2.2. SAE Design Environment
SAE is being developed for the LTE radio, which is a true packet aware radio. Also the existing WCDMA radio, that originally had lot of circuit switched characteristics has quickly turned into a true packet radio called HSPA. The packet scheduling over the air interface will be completely performed by the radio interface termination points, NodeBs or eNodeBs. For providing QoS over the air interface a radio bearer is required. For SAE, this radio bearer is called SAE Radio Bearer and it is naturally terminated at ERAN.
The packet data services that SAE system has to support are always IP based, i.e. all the traffic through SGi interface will be just IP flows.
SAE gets the QoS policy instructions for the traversing IP flows from the IP based Policy Manager (PCRF). These policies are defined per IP flow bases. Also the current 3GPP packet data charging system is based on IP flow specific charging rules. 
The SAE system will anyway have a system wide IP transport network. The mechanism to provide QoS in any IP transport network is based on marking individual IP flow datagrams with DSCP.
For transporting IP flows over IP transport network there is no added value from an intermediate bearer layer. The bearer layer would however introduce significant complexity to the system. 
While SAE radio bearers are needed to provide QoS over the LTE radio, the rest of the SAE system can provide best QoS granularity and scale, best performance and least complexity by handling the traversing data just as it is, i.e. as IP flows. 
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Figure 2. SAE transport service architecture optimized for SAE design environment. 
Note: To reuse legacy IP interconnect transport systems, legacy transport bearers (e.g. GRX) can be reused.
This simplified IP based SAE model ensures the best possible SAE performance in the following areas: 
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,



without sacrificing the backwards compatibility with current 3GPP system and nodes.
3 Proposal
It is proposed that the benefits and drawbacks of SAE design option with above type of IP based Transport Service Architecture should be discussed. To enable this, a new top level section "IP based SAE Design option" for describing the logical architecture and basic principles of IP based SAE design should be introduced to the TR 23.882. 
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