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Introduction
RAN2 and SA2 has progressed 5G QoS architecture and messaging required.  Since this is quite different from LTE message flows for bearer establishment, it would be useful to capture them in the NR stage 2 TS 38.300.  
Discussion
The following message flows are proposed to be captured in the TS 38.300
PDU session establishment
 The following example message flow shows a PDU session establishment procedure.



Figure 1: PDU session establishment
1. CN sends gNB with a PDU session establishment message.  It includes the NAS message to be sent to the UE
2. gNB sends a DRB set up to the UE including DRB parameters [DRBid, logical channel id, RAN QoS parameters] and also encapsulates the  NAS message.
3. UE establishes the DRB
4. UE sends an RRC DRB set up complete message.
5. gNB sends PDU session establishment ACK message to CN
6. Data is sent over the PDU session tunnel to gNB and then over the DRB to the UE.  The data packets may optionally include the QoS marking, called QoS flow ID (QFI) in TS 23.501.in the L2 QoS layer header.

New QoS flow over same DRB 
The following figure shows an example message flow when the gNB receives a new QoS flow marking over the PDU session tunnel.  The gNB decides to send the packet over an existing DRB.



Figure 2: DL data with new QFI sent over existing DRB

0. PDU session and DRB already established
1. gNB receives a packet with a new QoS flow marking over the PDU session tunnel
2. gNB decides to send the flow over an existing DRB.  If gNB were decide to send it over a new bearer, it needs to establish the DRB first.
3. Packet sent over the DRB with new QoS flow marking in the L2 QoS layer header
4. UE identifies the new QoS marking on the received packet and updates the AS reflective QoS mapping.
5. UL packets received in AS with the same QoS flow marking sent over the same DRB

New QoS B-type flow with explicit signalling
The following figure shows an example message flow when the gNB receives a new B-type QoS flow establishment request from CN that involves explicit signalling.  B-type QoS flows always involves NAS signalling to provide the gNB and UE with the QoS parameters for the QoS flow marker, called QoS Flow ID (QFI) in SA2 TS.  The gNB decides to establish a new DRB for this QoS flow and provide the mapping over RRC signalling.


Figure 3: DL data with new B-type QoS marking sent over new DRB

0. PDU session and DRB already established
1. gNB receives a B-type QoS flow establishment request including the NAS message
2. gNB decides to establish a new DRB for this QoS flow and provides the QoS parameters for the DRB, NAS message, and QFI to DRB mapping.  If it is sent over the same DRB, gNB will send any DRB update with same fields.  
3. gNB sends a DRB set up to the UE including DRB parameters [DRBid, logical channel id, RAN QoS parameters] and also encapsulates the  NAS message.
4. UE establishes the DRB
5. UE sends an RRC DRB set up complete message.
6. gNB sends PDU session establishment ACK message to CN
7. Packet sent over the DRB with new QoS flow marking in the L2 QoS layer header.  UL packets received in AS with the same QoS flow marking sent over the same DRB

UE initiated UL QoS flow
The following figure shows an example message flow when the UE AS receives an UL packet for a new flow.  



Figure 4: UL packet with a new QoS flow for which a mapping does not exist in UE

0. PDU session and DRBs (including a default DRB) established
1. UE AS receives a packet with a new QoS flow marking 
2. UE maps the packet to the DRB if the flow to DRB mapping exist or to default DRB if such mapping does not exist
3. UE sends the packet on the DRB with the QoS marking
4. gNB copies the QoS flow marking to NG-U.
5. Packet sent over NG-U with the copied QoS flow marking
6. If gNB wants to use a new DRB for this QoS flow, it sets up a DRB 
7.QoS flow is sent over this new DRB  
Steps 6 and 7 are as shown in Figure 3.

Summary and proposals
The document provides some example message for PDU session establishment, new UL and DL QoS flows.
Proposal: It is proposed to capture these message flows in NR stage 2 TS 38.300



Annex: A type and B Type (from TS23.501)

Two ways to control QoS flows are supported:
1)	For A-type QoS flows, all the necessary QoS profile(s) (i.e. QoS Parameters) are either sent to (R)AN via N2 at time of PDU Session establishment or when the user plane of the PDU session is activated and no additional signaling is required at the time traffic for the corresponding QoS flows start, or the QoS profiles are pre provisioned or standardized and no N2 signaling is required.
2)	For B-type QoS flows, all the necessary QoS profile(s) (i.e. 5G QoS characteristics using either 5QI or individual provided and QoS Parameters) are sent to (R)AN with N2, N7, N11 signaling. B-Type QoS Flows can be added or removed dynamically via signaling during the PDU session.
Editor's note:	It is FFS whether to re-name A- and B-type QoS flows.
NOTE 1:	A-type and B-type QoS flows must use a different value range for the QFI. There can be multiple A-type and/or B-type 5G QoS Flows with unique QoS profile per each QoS flow within a PDU session.
NOTE 2:	For A-type QoS flows, the AN derives the 5G QoS characteristics from the 5QI value the QFI is referring to.
NOTE 3:	In a 3GPP access, it is not prevented to use A-type GBR 5G QoS Flows, but since admission control in (R)AN will be performed at time of PDU Session establishment this could lead to resource waste until the traffic of the SDFs mapped to this 5G QoS Flow starts.
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Figure 1: PDU session establishment
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