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Discussion

Current UMTS PDP/RAB design is based on dedicated channels and intserve. UMTS need to set RAB and PDP for each application with different QoS, and each node; GGSN, SGSN and RNC, store the QoS to be provided the each PDP context. GGSN, SGSN and RNC identify the PDP context and retrieve the stored QoS for the context, and forward to the next node according to the information.

This kind of QoS management is complex to implement in CN, RAN and UE, especially for the case with multiple PDP contexts for one UE. According to the AIPN requirements and the LTE requirements the shared channel of the Evolved UTRA will not only transmit interactive data service such as Internet surfing, also conversational service like voice will be transmitted over the channel. Moreover, the user will enjoy such services simultaneously, which means that multiple RAB states for one IP address will become much more common than in the current environment. We believe that the RAB and PDP concept should be simplified in the SAE and LTE.
In order to be suitable for shared channel of the E-UTRA and to be more simplified and IP optimized, ‘in-band’ QoS classifier such as Diffserve field in IP header should be used in both CN and E-UTRAN for QoS classification. It is not required the information of QoS to be provided for the flows is stored and managed in the nodes, except in the marking node.
Detailed Architecture

This section shows our thought on the detailed architecture for SAE and LTE. This may help to understand our thought on the QoS simplification shown above.

We assume that UEs are always assigned IP address in SAE+LTE, and always configured in core network for the assigned IP address. It means that CN u-plane nodes are always configured routing information to the edge to access. It is usually configured as a bearer for best effort service, but it can also be configured with a QoS better than best effort service. This condition is similar to Preservation of PDP context in REL-6. 

In this configuration, UE and network control server (NCS) in the visited network negotiate the QoS for the always configured bearer with the user profile in the HSS+ of the UE.

At the activation of the radio access bearer from/to the UE to/from the CN, UE sends a message to NCS to resume the configured bearer, and NCS request RAN to perform the admission control and to install the policy for the bearer activated.

When the UE initiates an application which requires a QoS not configured yet, the application function, e.g., CSCF request the PCRF to configure the bearer for the QoS required. The PCRF configures the RAN via NCS and the u-plane nodes (GMAP and/or EMAP) in CN. The NCS request RAN to perform the admission control and to install the policy for the bearer required. The u-plane nodes in CN perform admission control and installation of the policy for the bearer. In short, we assume the network initiated bearer activation from the PCRF.

After the configuration in UE, RAN and CN, UE marks packets for uplinks and PEP in RAN performs policing the uplink flows. For downlinks, PEP in CN marks packets and performs policing. All u-plane nodes handle the packets according to the mark on the packet header.
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AR: Access router

EMAP: Edge mobility anchor point

GMAP: Global mobility anchor point

NCS: Network Control Server

PCRF: Policy & Charging rule function
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Proposal

It is proposed to include the text below as a new section “7.x QoS simplification” into the TR 23.882.
7.x
Key Issue: QoS simplification

7.x.1
Description of Key Issue QoS simplification
Current UMTS PDP/RAB design is based on dedicated channels and intserve. UMTS need to set RAB and PDP for each application with different QoS, and each node GGSN, SGSN and RNC store the QoS to be provided the each PDP context. GGSN, SGSN and RNC identify the PDP context and retrieve the stored QoS for the context, and forward to the next node according to the information.

This kind of QoS management is complex to implement in CN, RAN and UE, especially for multiple PDP contexts for an UE case. According to the AIPN requirements and the LTE requirements the shared channel of the Evolved UTRA will not only transmit interactive data service such as Internet surfing, also conversational service like voice will be transmitted over the channel. Moreover, the user will enjoy such services simultaneously, which means that multiple RAB states for one IP address will become much more common than in the current environment. We believe that the RAB and PDP concept should be simplified in the SAE and LTE.
7.x.2 
Solution for key issue QoS simplification

‘In-band’ QoS classifier such as Diffserve field in IP header should be used in both CN and E-UTRAN for QoS classification. The information of QoS to be provided for the flows is not required to be stored and managed in the network nodes, except in the marking nodes and policing nodes, i.e., PEP.
7.x.3
Impact on the baseline CN Architecture

The baseline CN architecture shall be able to mark DSCP on the packet to the UE, to perform policing the packets on the downlink flows and to handle the packets according to the DSCP.

7.x.4
Impact on the baseline RAN Architecture

The baseline RAN architecture shall be able to perform policing the packets on the uplink flows and to handle the packets according to the DSCP.

7.x.5
Impact on terminals used in the existing architecture
The UE shall be able to mark DSCP on the packet to uplink.
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