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Abstract of the contribution: In this contribution, it is proposed that the radio bearer binding is performed by RAN to make radio bearer sharing between different PDN connections.
Discussion
In EPC the core network bearer and radio bearer are 1:1 mapping. The PCRF decides whether to establish a new bearer or not according to application request or UE request. What RAN can do is just to accept or reject the request from Core network. 

In 5G, it is more possible that the UE may have multiple PDN connections. For example when the UE moves to a new RAN area it may establish a new PDN connection to local GW for local routing while maintain the old PDN connection for session continuity. With legacy QoS architecture, different PDN connections will have separated radio bearers, even if those radio bearers have same QoS profile(QoS parameters). This will cause inefficiency in radio resource, especially for multiple GBR bearers with same QoS profile.

It is beneficial that RAN function can make decision whether to establish radio bearer or not. The RAN node makes such decision according to current radio condition and the request from core network. With this way the core network bearer (QoS ID uniquely identify the core network bearer in UE context) and radio bearer are n:1 mapping so the radio bearer can be shared by different core network bearers. As the core network bearer and radio bearer are decoupled, the core network can have more flexibility for QoS control, i.e. the core network bearer(QoS ID) can be aggregation of multiple flows, or single flow(flow based QoS control).
The following figure is the high level architecture of the proposed QoS concept.
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In this solution the radio bearer binding is performed by RAN. QoS ID uniquely identifies a QoS profile including all QoS parameters in the UE context in the network. When the RAN function receives new QoS ID and associated QoS profile, according to the request QoS profile and RAN radio condition, the RAN decides whether to establish a new radio bearer or reuse/modify existing radio bearer for this new QoS ID. The mapping between radio bearer and QoS ID is 1:n, so the radio bearer can be shared by different QoS IDs.

When new QoS ID is needed the Control plane function allocates QoS ID and sends the QoS ID and associated QoS profile to RAN. Control plane function sends QoS ID and UL flow description to UE, sends QoS ID and UL/DL flow description and the associated QoS profile to user plane function. The RAN sends QoS ID and associated radio bearer ID to UE. The following figure shows the high level principles.

For DL traffic: 

1) The user plane function decides the QoS ID via DL flow description and adding QoS ID in very DL packets. There is a per session tunnel between RAN and user plane function.

2) The RAN maps the DL packets to one of the radio bearer according to the QoS ID.

For UL traffic:

1) The UE decides the QoS ID via UL flow description and then decides the radio bearer ID according to QoS ID.

2) The UE adds QoS ID in every UL packets.

3) The RAN performs the QoS ID verification to ensure the UE use correct radio bearer for this QoS ID and forwards the QoS ID and UL packets to user plane node.
4) The user plane function performs QoS ID verification to ensure the QoS ID is correct for this traffic flow.
Proposal

It is proposed to approve the following changes in TR23.799.

/******************* Start of Change *************/
6.2.x
Solution 2.x: Radio Bearer binding in RAN
6.2.x.1
Architecture description
Editor's Note: This clause will contain e.g., terminology, overview, architecture description of the solution. 

This solution addresses the key issue 2 on a QoS framework.

In this solution the radio bearer binding is performed by RAN. QoS ID uniquely identifies a QoS profile including all QoS parameters in the UE context in the network. When the RAN function receives new QoS ID and associated QoS profile, according to the requested QoS profile and RAN radio condition, the RAN decides whether to establish a new radio bearer or reuse/modify existing radio bearer for this new QoS ID. The mapping between radio bearer and QoS ID is 1:n, so the radio bearer can be shared by different QoS IDs.

When new QoS ID is needed the Control plane function allocates QoS ID and sends the QoS ID and associated QoS profile to RAN. Control plane function sends QoS ID and UL flow description to UE, sends QoS ID and UL/DL flow description and the associated QoS profile to user plane function. The RAN sends QoS ID and associated radio bearer ID to UE. The UL/DL flow description can be on layer 3, layer 4 or above layer 4.

In the core network the QoS ID is like the legacy EPS Bearer ID which identifies a core network bearer. As the core network bearer and radio bearer are decoupled, the core network can have more flexibility for QoS control, i.e. the core network bearer(identified by QoS ID) can be aggregation of multiple flows, or single flow.
The following figure shows the high level principles.
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Figure 6.2.x.1-1: Radio Bearer binding in RAN
For DL user plane traffic: 

1) The user plane function decides the QoS ID via DL flow description and adding QoS ID in very DL packets. There is a per session tunnel between RAN and user plane function.

2) The RAN finds the UE context according to the session tunnel and maps the DL packets to one of the radio bearer according to the QoS ID mapping in the UE context.

For UL user plane traffic:

1) The UE decides the QoS ID via UL flow description and then decides the radio bearer ID according to QoS ID.

2) The UE adds QoS ID in every UL packets.

3) The RAN performs the QoS ID verification to ensure the UE use correct radio bearer for this QoS ID and forwards the QoS ID and UL packets to user plane node.

4) The user plane function performs QoS ID verification to ensure the QoS ID is correct for this traffic flow.
NOTE: the QoS profile can include legacy EPC QoS parameters or new parameters which are under study of other solutions.

NOTE: For non GBR, the mapping between QoS ID and QoS profile can be standardized and preconfigured in RAN.
NOTE: The impacts on RAN related interface should be studied in RAN group.
6.2.x.2
Function description
Editor's Note: This clause will contain function descriptions and the interactions among the network functions.

6.2.x.3
Solution evaluation
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
/******************* End of Change *************/
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