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First Modified Subclause
[bookmark: _Toc510394365][bookmark: _Toc510394536]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
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-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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[9]	3GPP TS 37.324: "NR; Service Data Protocol (SDAP) specification".
[10]	3GPP TS 38.304: "NR; User Equipment (UE) procedures in idle mode".
[11]	3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".
[12]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[13]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".
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[18]	3GPP TS 38.101: "NR; User Equipment (UE) radio transmission and reception".
[19]	3GPP TS 22.261: "Service requirements for next generation new services and markets".
[20]	3GPP TS 38.202: "NR; Physical layer services provided by the physical layer"
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[23]	IETF RFC 4960 (2007-09): "Stream Control Transmission Protocol".
[24]	3GPP TS 26.114: "Technical Specification Group Services and System Aspects; IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
[yy]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
Next Modified Subclause
Annex A (informative):
QoS Handling in RAN
[bookmark: _Toc510394537]A.1	PDU Session Establishment
The following figure shows an example message flow shows RAN procedures duringfor a PDU session establishment procedure. NAS procedures details between gNB and 5GC can be found in 3GPP TS 23.501 [3], TS 23.502 [22] and 3GPP TS 38.413 [yy].



Figure A.1-1: PDU session establishment
1.	UE requests a PDU session establishment to AMF.
21.	5GC AMF sends gNB with a PDU SESSION RESOURCE SETUP REQUESTsession establishment message to gNB, .  It which includes the NAS message to be sent to the UE with NAS QoS related information (see 3GPP TS 23.501 [3]).
32.	gNB sends an RRCReconfiguration message DRB set up Request message to the UE including DRB parametersthe configuration of at least one DRB and the NAS message received at Step 21.
43.	UE establishes at least default the DRB(s) associated with for the new PDU session and. It creates the QFI to DRB mapping rules.
54.	UE sends an RRC DRB set up ReconfigurationcComplete message to gNB.
65.	gNB sends a PDU SESSION RESOURCE SETUP RESPONSE session establishment ACK message to 5GCAMF.
76.	User Plane Data can then be exchanged between UE and gNB over DRB(s) according to the mapping rules and between UPF and gNB over the tunnel for the PDU sessionData is sent over the PDU session to gNB and then over the DRB to the UE.  The data packets may optionally include, if configured, a QoS marking (same as or corresponding to QFI) in the SDAP header.  UE sends UL packets over the DRB. If configured in step 2, UL data packets include a QoS marking (same as or corresponding to QFI) in the SDAP header. QFI marking over Uu is optional (see subclause 12) while QFI marking over NG-U is always present.
[bookmark: _Toc510394538]A.2	New QoS Flow with out Explicit SignallingRQoS
The following figure shows an example message flow when RQoS is used for a new QoS flowwhere Reflective QoS is activated via User Plane and AS use reflective QFI to DRB mapping. In this example, the gNB receives from UPF a first downlink packet associated with a QFI for which the QoS parameters are known from the PDU session establishment, but for which there is no association to any DRB yet in AS.In this example, the gNB receives a first downlink packet over NG-U interface associated with a new QoS Flow ID (QFI) for which the QoS parameters is already available in gNB, and there is no association to an existent DRB.  gNB decides to use an already existent DRB for this QoS flow.



Figure A.2-1: DL data with new QFI sent over existing DRB
0.	PDU session and DRB(s) have been already established.
1.	gNB receives a downlink packet with a new QFI from UPF for Reflective mapping over the NG-U interface.
2.	gNB decides to send the new QoS flow over an existing DRB.
NOTE:	  If gNB decides to send it over a new DRB, it needs to establish the DRB first.
3.	gNB sends the DL packet over the selected DRB with the new QFI and RQI RDI set in the SDAP header.
4.	UE identifies the QFI and RQI RDI on in the received DL packet and the DRB on which the packet has beenwas received. The AS reflective QoS mapping table rules shall be are then updated accordingly if there is a new match of QFI to DRB for this PDU session.
5.	User Plane Data for the new QoS flow can then be exchanged between UE and gNB over the DRB according to the updated mapping rules and between UPF and gNB over the tunnel for the PDU session.UL packets received by UE AS uses this QFI to identify the DRB over which the packet is to be sent. gNB sends UL packets over NG-U and includes the corresponding QFI.
[bookmark: _Toc510394539]A.3	New QoS Flow with NAS Reflective QoS and Explicit RRC Signalling
The following figure shows an example message flow when explicit RRC signalling is used for a new QoS 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 from UPF a first downlink packet associated with a QFI, for which the QoS parameters are already known from the PDU session establishment, but for which there is no association to any DRB yet in AS.In this example, the gNB receives a downlink packet over NG-U interface associated with a new QFI for which the QoS parameters is already available in gNB, and there is no association to an existent DRB. gNB decides to map this QoS flow to an existing DRB with explicit RRC signalling.



Figure A.3-1: DL data with new QFI sent over existing DRB
0.	PDU session and DRB(s) have been already established.
1.	gNB receives a downlink packet with a new QFI and RQI over the NG-U interfacefrom UPF.
2.	gNB decides to send the new QoS flow over an existing DRB using explicit RRC signalling for updating the AS mapping rules.
3.	gNB sends an RRCReconfiguration message DRB update request to the UE with the new QoS flowQFI to DRB mapping rule.  gNB may also decide to update the DRB parameters configuration if required to meet the QoS requirements for the new QoS Flow.
4.	UE updates the AS QFI to DRB mapping tablerules and.  If received, UE will also update the DRB parametersconfiguration (if received).
5.	UE sends an RRC DRB update cReconfigurationComplete message to gNB.
6.	User Plane Data for the new QoS flow can then be exchanged between UE and gNB over the DRB according to the updated mapping rules and between UPF and gNB over the tunnel for the PDU sessiongNB 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.
[bookmark: _Toc510394540]A.4	New QoS Flow with Explicit NAS Signalling
The following figure shows an example message flow when the gNB receives a new QoS flow establishment request from CN that involves NAS 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 DRBrule over RRC signalling. NAS procedures details between gNB and 5GC can be found in 3GPP TS 23.501 [3], TS 23.502 [22] and 3GPP TS 38.413 [yy].



Figure A.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(s) have been already established.
1.	gNB receives a PDU SESSION RESOURCE MODIFY REQUEST messageSession Modification Request from 5GC AMF for a new QoS flow establishment including the NAS message.
2.	If the gNB cannot find an existing DRB to map this new QoS flow, gNB it decides to establish a new DRB for this QoS flow.
3.	gNB sends an RRCReconfiguration DRB set up request message to the UE including the DRB parameters configuration with the new QFI to DRB mapping rule and together with the NAS message received at step 1.
4.	UE establishes the DRB for the new QoS flow associated with this PDU session and updates the mapping rules. It updates the AS QFI to DRB mapping table.
5.	UE sends an RRC DRB set up cReconfigurationComplete message to gNB.
6.	gNB sends a PDU SESSION RESOURCE MODIFY RESPONSE message Session Modification Response over NG-C to 5GCAMF.
7.	User Plane Data can then be exchanged between UE and gNB over DRB(s) according to the mapping rules and between UPF and gNB over the tunnel for the PDU sessionUL packets received in AS with the QFI are sent over the DRB decided by the QFI to DRB mapping table.
[bookmark: _Toc510394541]A.5	Release of QoS Flow with Explicit Signalling
The following figure shows an example message flow when the gNB receives a request to release a QoS flow from CN that involves explicit NAS signalling.  In this example, the gNB had used explicit signalling to establish the QFI to DRB mapping and uses explicit signalling to release the QFI to DRB mapping using explicit RRC signalling.NAS procedures details between gNB and 5GC can be found in 3GPP TS 23.501 [3], TS 23.502 [22] and 3GPP TS 38.413 [yy].



Figure A.5-1: Release of QoS Flow with Explicit SignallingDL data with new QoS Flow ID sent over new DRB with explicit signalling
0.	PDU session and with DRB(s) and mapping for QFI to DRB has have been already established using explicit RRC signalling.
1.	gNB receives a PDU SESSION RESOURCE MODIFY REQUEST messageSession Modification Request from 5GC AMF to release the a QFIQoS flow.
2.	The gNB decides to use explicit signalling to release the corresponding QFI to DRB mapping rule.  Since tThe DRB also carries other QoS flows,  and hence the DRB is not released.
3.	gNB sends an RRC DRB modify requestReconfiguration message to the UE to release the QFI to DRB mapping rule.
4.	UE updates the AS QFI to DRB mapping table rules to release this QFI to DRB mapping rule.
5.	UE sends an RRC DRB modifyReconfiguration cComplete message to gNB.
6.	gNB sends a PDU SESSION RESOURCE MODIFY RESPONSE message Session Modification Response over NG-C to 5GCto AMF.
[bookmark: _Toc510394542]A.6	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 to DRB mapping rule does not exist.



Figure A.6-1: 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.
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 rules for this PDU session, then the packet is assigned to the default DRB.
3.	UE sends the UL packet on the default DRB. The UE includes the QFI in the SDAP header.
4.	gNB sends UL packets over NG-Uto UPF and includes the corresponding QFI.
5.	If gNB wants to use a new DRB for this QoS flow, it sets up a DRBone.  It can also choose to move the QoS flow to an existing DRB using RQoS or RRC signalling or AS reflective mapping procedures discussed above.  Details of this are as shown in (see subclausesFigure A.2-1 and Figure A.3-1).
6.	User Plane Data for the new QoS flow can then be exchanged between UE and gNB over the DRB according to the updated mapping rules and between UPF and gNB over the tunnel for the PDU sessionUL 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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6. NG-C: PDU Session Modification Response

1. NG-C: PDU Session Modification Request [QFI release]

3. RRC: DRB modify Req [QFI to release]

5. RRC DRB modify complete

AMF UE gNB UPF

2. gNB uses explicit signalling to 

release the QFI to DRB mapping

4. UE updates 

mapping table

0. PDU session and DRB established with QFI to DRB mapping for this QFI
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4. UE updates mapping table
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1. UL packet with new 

QFI (done by NAS filter)

3. User plane: UL packet[LCID, QFI]

4. NG-U: UL packet[QFI]

5. gNB sets up DRB for new QoS flow 

6. PDU data tunnel [QFI] 6. User plane data over DRB [QFI]

AMF UE gNB UPF

2. UE AS uses the QFI to DRB mapping to 

send the packet on a DRB.  If no mapping 

exists, UE picks default DRB

0. PDU session and default and other DRB established


Microsoft_Visio_2003-2010_Drawing5.vsd
�

1. UL packet with new QFI (done by NAS filter)


�

3. User plane: UL packet[LCID, QFI]


2. UE AS uses the QFI to DRB mapping to send the packet on a DRB.  If no mapping exists, UE picks default DRB


�

4. NG-U: UL packet[QFI]


0. PDU session and default and other DRB established


5. gNB sets up DRB for new QoS flow 


6. PDU data tunnel [QFI]


6. User plane data over DRB [QFI]


AMF


UE


gNB


UPF



