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1 Introduction

During RAN2#95bis, RAN2 made some conclusion on the mapping between QOS flow and DRB as below: 
1. RAN determines the mapping relationship between QOS flow (as determine by the UE in UL or marked by the CN in DL) and DRB for UL and DL. 
2. RAN can map multiple QOS flows to a DRB.
3. Specification will not forbid a GBR flow and non-GBR flow to be mapped to the same DRB, but we will not introduce mechanisms to optimise this case.
4. Specification will not forbid more than one GBR flow to be mapped to the same DRB, but we will not introduce mechanisms to optimise this case.
5. Default DRB is established by eNB at PDU session establishment (or an existing DRB may be used if mapping of more than one session to a DRB is allowed)
6. If the first packet of the flow is UL packet, if no mapping rule is configured in the UE, the packet is sent through default DRB to the network. 
In this contribution we try to build an overall NR RAN QOS model for both Downlink and Uplink.
2 QOS Model
The first question is whether QOS flows from multiple PDU sessions can be multiplexed to one DRB. We expect that GW handling in NR will become more and more flexible. I.e. the UE may be involved in parallel with more GW’s than currently is the case in LTE. Different GW’s may be used for handling different traffic within one slice as well as handling traffic from different slices. 

Example 1: 
eMBB web browsing traffic handled by a local GW with lower security requirements and more frequent IP address discontinuity. eMBB communication traffic (voice/video) handled by a GW further inside the operator network with stronger security requirements. 

Example 2: 
eMBB traffic handled by one GW. URLLC traffic handled by another GW.

In order to support an increased number of parallel GW’s without increasing UE complexity w.r.t. #DRB’s, it seems good practice to allow QOS flows from different PDU sessions with a similar QOS requirement to be multiplexed on the same DRB.
Proposal 1:
Traffic from different PDU sessions can be multiplexed on the same DRB. Mapping configuration is up to the RAN.
2.1 DL QOS flow model

Multiple QOS flows can be multiplexed to the same DRB by new RAN. The resulting DL QOS model is reflected in figure 1:
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Figure 1: DL QOS model
Step 1: Packet marking/tagging is performed by CN GW based on DL TFT. QOS flow Id is included in each DL packet over NG-U.
Step 2: New RAN is informed about the QOS characteristics of QOS Flow either by specification or dynamic by signalling over NG-C, based on this, New RAN can determine the mapping between QOS flow to DRB. 
It is proposed that every DL packet is marked with a PDU session id and QOS-flow-Id. The PDU session Id is needed because the AS layer in the UE side is responsible to select proper upper layer instance corresponding to the PDU session. If the QOS flow ID is common to all PDU session, i.e. the PDU session information can be achieved from the QOS flow Id, the PDU session id is not needed.
2.2 UL QOS flow model

In the Uplink, the UE map the data from IP flow to the DRB and NAS signalling configures the IPflow->QOSflow mapping in the UE side, and subsequently QOS flows are mapped to DRB’s. New RAN is responsible for configuring the DRB->QOS flow mapping and sending the QOS flow to the correct PDU session.
The resulting overall UL QOS model is shown in figure 2:
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Figure 2: UL QOS model

As can be seen in figure 2, every UL packet is marked with a PDU session id and QOS-flow-Id. This is required for the following reasons:

1) The marking allows the new RAN to perform packet routing to the correct NG-U tunnel depending on PDU session id received from the UE
2) The marking allows the new RAN to mark the packets over NG-U with the correct QOS-flow-id based on the QOS-flow-id received from the UE
If the QOS flow ID is common to all PDU session, i.e. the PDU session information can be achieved from the QOS flow Id, the PDU session id is not needed.
Proposal :
It is proposed to include the QOS model in section 2.1 and section 2.2 into the TR. 

3 Text Proposal to TR38.801
9
QOS
Editor’s notes: Capture QOS related aspects.

9.1
Key principles for QOS in RAN
The following key principles apply for QOS in RAN:
-
RAN will apply a specific QOS profile based on information received from the Core Network. 

-
User plane marking for QOS is carried in encapsulation header on NG-U. 
-
RAN can receive QOS rules at PDU Session establishment using NG-C signalling.
Editor's note: The content of the QOS rule is FFS.
9.2  QOS Model

DL QOS flow model

Multiple QOS flows can be multiplexed to the same DRB by new RAN. The resulting DL QOS model is reflected in figure 1:
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Figure 1: DL QOS model
Step 1: Packet marking/tagging is performed by CN GW based on DL TFT.  QOS flow Id is included in each DL packet over NG-U.
Step 2: New RAN is informed about the QOS characteristics of QOS Flow either by specification or dynamic by signalling over NG-C, based on this, New RAN can determine the mapping between QOS flow to DRB. 
Every DL packet is marked with a PDU session id and QOS -flow-Id. The PDU session Id is needed because the AS layer in the UE side is responsible to select proper upper layer instance corresponding to the PDU session.
UL QOS flow model

In the Uplink, the UE map the data from IP flow to the DRB and NAS signalling configures the IPflow->QOSflow mapping in the UE side, and subsequently QOS flows are mapped to DRB’s. New RAN is responsible for configuring the DRB->QOS flow mapping and sending the QOS flow to the correct PDU session.
The resulting overall UL QOS model is shown in figure 2:
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Figure 2: UL QOS model

As can be seen in figure 2, every UL packet is marked with a PDU session id and QOS-flow-Id. This is required for the following reasons:

· The marking allows the new RAN to perform packet routing to the correct NG-U tunnel depending on PDU session id received from the UE.
· The marking allows the new RAN to mark the packets over NG-U with the correct QOS-flow-id based on the QOS-flow-id received from the UE.
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