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1 Introduction
The following text is proposed to be included in TS 38.300 as a new Annex section.  

Annex X:  QoS Handling in RAN (Informative)
When and if to include the QFI in full or in shortened form and RQI in SDAP is FFS.

All message names and parameters are FFS.
These reflect current status and may need to be updated based on further decisions.
X.1
PDU Session Establishment

 The following example message flow shows RAN procedures during a PDU session establishment procedure.
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Figure X.1-1: PDU session establishment

1. 5GC sends gNB with a PDU session establishment message.  It includes the NAS message to be sent to the UE with NAS QoS related information (ref: TS 23.501).
2. gNB sends a DRB set up  Request message to the UE including DRB parameters and the  NAS message received at Step 1.

3. UE establishes at least default  DRB associated with the new PDU session. It creates the QFI to DRB mapping.

4. UE sends an RRC DRB set up complete message.

5. gNB sends PDU session establishment ACK message to 5GC.
6. Data is sent over the PDU session to gNB and then over the DRB to the UE.  The data packets may optionally include a QoS marking (same as or corresponding to QFI) in the SDAP header.  UE sends UL packets over the DRB, optionally including a QoS marking.If configured in step 2, UL data packets include a QoS marking (same as or corresponding to QFI) in the SDAP header.  
X.2
New QoS Flow without Explicit Signalling
The following figure shows an example message flow where Reflective QoS is activated via User Plane and AS use reflective QFI to DRB mapping. In this example, the gNB receives a downlink packet over NG-U interface associated with a new QoS Flow ID (QFI) for which there is no association to an existent DRB and gNB decides to use an already existent DRB for this QoS flow.  
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Figure X.2-1: DL data with new QFI sent over existing DRB

0. PDU session and DRB have been already established.
1. gNB receives a downlink packet with a new QFI for Reflective mapping over the NG-U interface. 
2. gNB decides to send the QoS flow over an existing DRB.  If gNB were decide to send it over a new DRB, it needs to establish the DRB first.

3. gNB sends DL packet over the DRB with the new QFI in the SDAP header.
4. UE identifies the QFI on the received DL packet and the DRB on which the packet has been received. The AS reflective QoS mapping table shall be updated if there is a new match of QFI to DRB for this PDU session.
5. UL packets received by UE AS uses this QFI to identify the DRB over which the packet is to be sent.
6. gNB sends UL packets over NG-U and includes the corresponding QFI.

X.3
New QoS Flow with NAS Reflective QoS and Explicit RRC Signalling

The following figure shows an example message flow where Reflective QoS is activated via User Plane in NAS while explicit QFI to DRB mapping with RRC signalling is used in AS.  In this example, the gNB receives a downlink packet over NG-U interface associated with a new QoS Flow ID (QFI) for which there is no association to an existent DRB and gNB decides to map this QoS flow to an existing DRB with explicit RRC signalling.    
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Figure X.3-1: DL data with new QFI sent over existing DRB

0. PDU session and DRB have been already established.

1. gNB receives a downlink packet with new QFI with NAS Reflective QoS over the NG-U interface. 

2. gNB decides to send the QoS flow over an existing DRB using explicit RRC signalling for AS mapping.  

3. gNB sends a DRB set up request to the UE including DRB parameters

4. UE establishes the DRB for the QoS flow associated with this PDU session. It updates the AS  QFI to DRB mapping table.
5. UE sends an RRC DRB set up complete message.

6. gNB sends DL packets for this QFI on this DRB.  UL packets received in UE AS with the QFI are sent over the DRB decided by the QFI to DRB mapping table.

X.4
New QoS Flow with Explicit Signalling

The following figure shows an example message flow when the gNB receives a new QoS flow establishment request from CN that involves explicit signalling. The QoS flow establishment request that involves NAS signalling provides the gNB and UE with the QoS parameters for the QFI.  In this example, the gNB decides to establish a new DRB (rather than re-use an existing one) for this QoS flow and provides the mapping of QFI to DRB over RRC signalling.
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Figure X.4-1: DL data with new QoS Flow ID sent over new DRB with explicit signalling

0. PDU session and at least one default DRB have been already established.
1. gNB receives a PDU Session Modification Request from 5GC for a new flow establishment including the NAS message.
2. If the gNB can’t find an existing DRB to map this QoS flow, gNB decides to establish a new DRB for this QoS flow.  

3. gNB sends a DRB set up request to the UE including DRB parameters together with  the  NAS message.

4. UE establishes the DRB for the QoS flow associated with this PDU session. It updates the AS  QFI to DRB mapping table.
5. UE sends an RRC DRB set up complete message.

6. gNB sendsPDU Session Modification Response over NG-C to 5GC.
7. UL packets received in AS with the QFI are sent over the DRB decided by the QFI to DRB mapping table.
X.5
UE Initiated UL QoS Flow

The following figure shows an example message flow when the UE AS receives an UL packet for a new QoS flow for which a QFI for DRB does not exist.  
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Figure X.5-1: 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) have been already established.
1. UE AS receives a packet with a new QFI from UE NAS for which a QFI to DRB mapping does not exist.
2. UE uses the QFI of the packet to map it to a DRB. If there is no mapping of the QFI to a DRB in the AS mapping table, then the packet is assigned to the default DRB. 
3. UE sends the packet on the default DRB. The UE includes the QFI in the SDAP header if SDAP has been configured for this DRB.
4. gNB sends UL packets over NG-U and includes the corresponding QFI.

5. If gNB wants to use a new DRB for this QoS flow, it sets up a DRB.  It can also choose to move the QoS flow to an existing DRB using RRC signalling or AS reflective mapping procedures discussed above.  Details of this are as shown in Figure X.2-1 and Figure X.3-1.
6. UL packets received in UE AS with the QFI are sent over the DRB decided by the QFI to DRB mapping table.  If configured in step 5, UL data packets include a QoS marking (same as or corresponding to QFI) in the SDAP header.
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