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1
Introduction

It is general understanding that the application layer QoS between the end hosts identifies the QoS requirements, for example via SIP/SDP signalling protocol. The QoS requirements from application layer are mapped down to create a network layer session. The UE then establishes a link layer connection suitable for support of the network layer session. The QoS parameters received from the application layer are mapped to the corresponding IP layer signaling parameters as well as the link layer parameters.

SAE Bearer Service Architecture [1] was proposed in the RAN3#51 meeting and included in TR 23.882. Although, this architecture is based on Differentiated services architecture where IP traffic is divided into small number of classes and provides QoS to large aggregate of IP traffic, the IP QoS Service layer is not explicitly included in the model. In this contribution we suggest separating the IP QoS service layer (that is embedded in the End-to-End Service layer) from the End-to-End Service layer that represents only the application layer in the SAE Bearer Service Architecture for clarity and present SAE QoS model for mapping IP layer QoS information and the SAE Bearer Service QoS information. 
2
Discussion

The current SAE bearer service layered architecture model is depicted in Figure 1 and the definition and functionality of each layer is as described below. 
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Figure 1. SAE Bearer Service Architecture.

The SAE Bearer Service provides

-
QoS wise aggregation of IP end-to-end-service flows

-
IP header compression (and provision of related information to UE)

-
UP encryption (and provision of related information to UE)

-
if prioritised treatment of end-to-end-service signalling packets  is required an additional SAE bearer service can be added to the default IP service

-
provision of mapping/multiplexing information to the UE

-
provision of accepted QoS information to the UE

The SAE Radio Bearer Service provides

-
transport of the SAE Bearer Service data units between eNodeB and UE according to the required QoS

-
linking of the SAE Bearer Service to the respective SAE Bearer Service 

The SAE Access Bearer Service provides

-
transport of the SAE Bearer Service data units between aGW and eNodeB according to the required QoS

-
provision of aggregate QoS description of the SAE Bearer Service towards the eNodeB

-
linking of the SAE Access Bearer Service to the respective SAE Bearer Service 

Although end-to-end service in the current model, implicitly includes IP QoS Service layer and UE as well as UPE perform the mapping of the end-to-end-service IP flows to SAE bearer service(s), it needs to be clarified that End-to-End service in the model should refer only to the application layer QoS requirements between the end hosts that are identified, for example via SIP/SDP signaling. And since QoS requirements from application layer are mapped down at IP QoS Service layer to Differentiated Service field, they should be represented as the separate layers in the model. Hence we suggest that the SAE bearer service layered architecture in Figure 1 be modified as shown in Figure 2 and the definition of End-to-End and IP QoS Service is included TR 23.882.
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Figure 2. Modified SAE Bearer Service Architecture.

The End-to-End Service provides

· Application layer QoS requirements between the end hosts that are identified, for example via SIP/SDP signalling.
· QoS requirements from application layer are mapped to a network IP layer Service.
The IP QoS Service provides

· provision of mapping application layer QoS requirements to IP layer QoS parameters

· QoS at the IP layer can be achieved by employing Differentiated Services at the local network and through the backbone.

At the network layer, the policy for IP level Differentiated Services is stored in the database accessible by Authentication and Authorisation. The characteristics of air link QoS are stored in HLR. There are actually, two layers of QoS information flowing between UE and UPE. Figure 3 shows the mapping between network (IP) layer QoS information and the SAE Bearer Service layer QoS information. The QoS parameters specified in the network (IP) layer are mapped into SAE Bearer Service QoS parameters form originating UE in the uplink before the traffic enters the E-UTRAN. From UPE onwards, the network layer QoS parameters are used.
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Figure 3. SAE QoS Model in Uplink.

Note that the arrows in the model indicate a mapping by the network element.

As depicted in the Figure 3 and 4 the SAE Bearer Service layer QoS information is further divided into SAE Radio Bearer QoS Information at the air interface and the SAE Access Bearer QoS information. The air interface SAE Radio Bearer QoS information specifies radio-prospective QoS parameters that are marked by the UE in the uplink. From eNodeB to UPE (aGW), the air interface parameters are mapped to the corresponding SAE Access Bearer QoS information. 
Similar sort of marking and mapping will be performed at the UPE for the downlink direction as shown in the Figure 4.
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Figure 4. SAE QoS Model in Downlink.

3 Conclusions

In this contribution, the need of separating IP QoS Service layer form End-to-End Service layer in the SAE bearer service layered architecture is clarified. The model for mapping between network (IP) layer QoS information and the SAE Bearer Service layer QoS information is introduced. It is proposed to update the SAE bearer service architecture section in the TR 25.882 as described in the proposal in [2].
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