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1.  Introduction

TR 23.799 states that for QoS model [1], SA2 has the following interim agreements:

· Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply on the DL traffic and the UE reflects the DL QoS to the associated UL traffic. When the UE receives a DL packet for which reflective QoS should be applied, the UE creates a new implicit QoS rule. The packet filter in the implicit QoS rule is derived from the header of the DL packet.
· U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header.

· A default QoS rule shall and pre-authorised QoS rules may be provided at PDU Session establishment to UE. 

· QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.

· QoS Flow-specific QoS signalling via the C-plane is needed for GBR SDF.

· In the downlink the (R)AN binds QoS Flows onto access-specific  resources based on the NG3 marking and the corresponding QoS characteristics provided via NG2 signalling. Packet filters are not used for binding of QoS Flows onto access-specific  resources in (R)AN.

· UE binds uplink packets onto access-specific  resources based on information for binding uplink packets onto access-specific  resources provided explicitly by the access network and/or based on QoS rules (explicitly signaled or implicitly derived via reflective QoS).

RAN2 has the below agreements on QoS:
-
The "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN.
-
A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc.
-
A separate DRB is defined for each different packet forwarding treatment required.
-
For DL for a non-GBR flow, the eNB sees an indication over NG-u and based on the indication the eNB maps the packet to a DRB of an appropriate QoS.
-
RAN2 understanding of SA2 agreements is that eNB has a QoS profile associated with the indication.
-
FFS whether there is a requirement for every different QoS indication to be mapped to a different radio bearer.
-
Functionality is required to differentiate flows from different PDN-connections over the radio interface (e.g. by using separate DRBs or by an explicit indication in a header).

-
For DL, the eNB establishes DRBs for the UE taking the QoS profiles in to account.
-
FFS how the DRB is established in the first packet is an UL packet.
-
FFS whether there is a requirement for GBR flows and non GBR flows to be mapped to different DRBs.
Proposal 1: DRB is supported by the new RAN. A group of flows with same packet forwarding treatment may be bound to same DRB.

Based on above agreements captured in bold, it is capture the following additional QoS principles in RAN:
Proposal 2: QoS processing rules in the RAN for identifying a flow:

· A default QoS rule is always provided by CN to RAN at PDU Session establishment.
· Pre-authorized QoS rules may be provided by CN to RAN at PDU session establishment.

· U-plane marking carried in encapsulation header between CN and RAN for each packet is a QoS indication for the flow QoS from CN.

· RAN determines flow– DRB binding based on the QoS rule associated with the U-plane marking.

· RAN identifies a flow by U-plane marking provided by CN and selects a DRB to transmit a U-plane packet of the flow.

2. Flow – DRB Binding In RAN
This section addresses the following FFS in TR 38.804:

-
FFS whether there is a requirement for every different QoS indication to be mapped to a different radio bearer.
-
FFS whether there is a requirement for GBR flows and non GBR flows to be mapped to different DRBs.
In flow-based QoS model, the QoS differentiation in RAN is not dependent on core network’s QoS bearers or tunneling. Instead, RAN determines how to achieve the QoS indicated by CN. 
Dedicated core network bearers are not necessarily required to enable differentiated QoS across multiple flows in the flow QoS model. The major issue is how the QoS flows should be mapped to data radio bearers in RAN. There are two principles to be considered:
· Option 1: Each flow is mapped to a separate data radio bearer

· Option 2: Multiple flows may be aggregated to one or multiple data radio bearers
Option 2 is more flexible and has the potential to reduce increasing signalling and processing overhead by aggregation. Moreover, option 1 may be accomplished as a special case of option 2. Therefore, we propose to pursue option 2 in RAN discussion.

Whether aggregating QoS flows is feasible depends on the associated QoS rules and RAN configurations. Packets should only be aggregated to a DRB if the QoS treatments of the different QoS flows and their security rules can be satisfied using the same DRB configuration. Based on the existing RAN GBR DRB design,  aggregating GBR DRB implies packet-by-packet accounting will be required. This may incur significant overhead and complications and therefore is not desirable. .

Proposal 3: For GBR flow, the RAN shall establish a separate DRB for each QoS indication related to a new GBR flow.

Proposal 4: For non-GBR flow, RAN may establish a new DRB based on the QoS indication indication if no current DRB exists with appropriate QoS to serve the flow or if RAN determines an additional DRB is required.
Proposal 5: For non-GBR flow, the RAN shall allow aggregation of packets with different QoS indications to be mapped into a single DRB.
As the RAN is provided a default QoS rule by CN at PDU session establishment, it is expected that the default QoS will be applied to all packets except for packets in flows with specific QoS requirements. Therefore, the default DRB shall satisfy the default QoS requirement.

Proposal 6: The default DRB shall be configured to support at least default QoS.
The following figure illustrates the principles of multiple flows mapped to a single DRB (QoS flow 1 and QoS flow 2) as well as separate bearers being associated with separate flows (DRB1 and DRB2) based on the principles above 
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Figure 1: Flow-based QoS model: end to end example
3. Conclusions
Proposal 1: DRB is supported by the new RAN. A group of flows with same packet forwarding treatment may be bound to same DRB.

Proposal 2: QoS processing rules in the RAN for identifying a flow:

· A default QoS rule is always provided by CN to RAN at PDU Session establishment.

· Pre-authorized QoS rules may be provided by CN to RAN at PDU session establishment.

· U-plane marking carried in encapsulation header between CN and RAN for each packet is a QoS indication for the flow QoS from CN.

· RAN determines flow– DRB binding based on the QoS rule associated with the U-plane marking.

· RAN identifies a flow by U-plane marking provided by CN and selects a DRB to transmit a U-plane packet of the flow.

Proposal 3: For GBR flow, the RAN shall establish a separate DRB for each QoS indication related to a new GBR flow.

Proposal 4: For non-GBR flow, RAN may establish a new DRB based on the QoS indication indication if no current DRB exists with appropriate QoS to serve the flow or if RAN determines an additional DRB is required.
Proposal 5: For non-GBR flow, the RAN shall allow aggregation of packets with different QoS indications to be mapped into a single DRB.
Proposal 6: The default DRB shall be configured to support at least default QoS.
4. Text Proposal
===== Beginning text proposal =====
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Figure 16-1: Flow-based QoS model: end to end example

RAN supports flow QoS based on at least the following principles:

· A default QoS rule is always provided by CN to RAN at PDU Session establishment.

· Pre-authorized QoS rules may be provided by CN to RAN at PDU session establishment.

· U-plane marking carried in encapsulation header between CN and RAN for each packet is a QoS indication for the flow QoS from CN.

· RAN determines flow– DRB binding based on the QoS rule associated with the U-plane marking.

· RAN identifies a flow by U-plane marking provided by CN and selects a DRB to transmit a U-plane packet of the flow.

· For GBR flow, the RAN shall establish a separate DRB for each QoS indication related to a new GBR flow.
· For non-GBR flow, RAN may establish a new DRB based on the QoS indication indication if no current DRB exists with appropriate QoS to serve the flow or if RAN determines an additional DRB is required.

· For non-GBR flow, the RAN shall allow aggregation of packets with different QoS indication to be mapped into a single DRB.
· The default DRB shall be configured to support at least default QoS.
===== Ending text proposal =====
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