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Abstract of the contribution: This contribution proposes to update terminology “QoS flow of the default QoS rule”, and make some clean-ups.
Discussion

#1 Updating terminology “QoS Flow of the default QoS rule”
In SA2#123, terminology “QoS Flow of the default QoS rule”, which refers to the QoS Flow created during PDU Session Setup and bound to the default 5QI and default ARP, was introduced in both TS23.501 and TS23.503. However, “QoS Flow of the default QoS rule” doesn’t seem appropriate.

Observation-1 QoS rule is used by the UE to decide the UL packet forwarding treatment. 

Observation-2 DL filter in QoS rule is optional, and it’s not intended for packet forwarding treatment when included. Per discussion in S2-176779, the DL filters may be needed for some application, e.g. in IMS, when precondition is used, the DL filters are needed so that the UE can determine that the precondition is fulfilled when the SDP info matches the DL filter(s) of a GBR bearer.
Observation-3 There may be multiple QoS rules associated with the same QoS Flow, which means the default QoS rule may share the same QoS Flow with other QoS rules.


Observation-4 A non-GBR QoS Flow associated with (or bound to) the default 5QI and default ARP is created during PDU session establishment.


Observation-5: In 5GC, PCC rule(s) (instead of QoS rule(s)) are used to derive the QoS/PCC parameters over N4 interface (as for Sx parameters in CUPS) to control both UL and DL packets.

Observation-6 The QoS Flow associated with the default 5QI and default ARP created during PDU session establishment is intended for both UL and DL packets.

Conclusion-1 “QoS Flow of the default QoS rule” is not equivalent to the “QoS Flow with the default 5QI/ARP created during PDU session setup”.

Proposal-1: Update “QoS Flow of the default QoS rule”, a few options:

Option-1 Replace “QoS Flow of the default QoS rule” with “Default QoS Flow”

This option may cause concern in RAN, e.g. if “default” DRB is implied, although the concept of Default QoS Flow is intended for 5GC only.

Option-2 
In TS23.501 and TS23.503, avoid using “QoS Flow of the default QoS rule”. 
The update assumes that the current limitation that the initially created QoS Flow for a PDU session must remain established during the lifetime of the PDU session should be removed, that is, as long as there is one non-GBR QoS Flow remains, the PDU session is maintained. 
In TS23.503, “QoS Flow with default 5QI/ARP”, or “QoS Flow of default 5QI/ARP”, or ““QoS Flow bound to default 5QI/ARP” could be used as there is a need to indicate if a dynamic PCC rule should be bound to the same QoS Flow with default 5QI/ARP values.
Option-2 is adopted in the update.
TS23.501: 5.7.1.1
TS23.503: 6.1.3.2.4, 6.3.1, 6.4

****TS23.501 v1.5.0***

5.7.1.1
QoS Flow

…
Within the 5GS, at least one QoS Flow is required to be established for a PDU Session. and at least one QoS Flow remains established throughout the lifetime of the PDU Session. This QoS Flow should be a Non-GBR QoS Flow.  
NOTE 1:
The QoS Flow provides the UE with connectivity throughout the lifetime of the PDU Session. Possible interworking with EPS  motivates the restriction of this QoS Flow to be of type Non-GBR.

#2 SDF precedence 
In clause 5.7.1.5 QoS flow mapping, “SDF precedence” is used. An SDF doesn’t have precedence, instead, an SDF template will be associated with a precedence value included in the associated PCC rule.   

Proposal: Use precedence of PCC rule instead of “SDF precedence”. Clarify that SDF template precedence is the precedence of its associated PCC rule.
Update clause: 5.7.1.5
#3 “Default ARP” in clause 5.7.1.3
5.7.1.3
Control of QoS Flows

The following options are supported to control QoS Flows:

1)
For non-GBR QoS Flows, and when standardized 5QIs or pre-configured 5QIs are used, the 5QI value can be used as the QFI of the QoS Flow.
(a)
The default ARP shall be pre-configured in the AN; or
NOTE 1:
The above 1a option is intended to be used for non-3GPP ANs (e.g. Fixed AN) scenarios when there is no need for any N1 signalling including PDU Session Establishment, nor any N2 signalling.
(b)
The default ARP and the QFI shall be sent to RAN over N2 at PDU Session Establishment or at PDU Session Modification and when NG-RAN is used every time the User Plane of the PDU Session is activated; and
Observation-1 ARP sent to the RAN over N2 may or may not be the same as the default ARP as specified in 5.7.2.7
Default values. 
Proposal: Remove “default” from “default ARP” in item b) above. 
#4 Make “transport level packet marking value sent from SMF to RAN” optional
5.7.1.5
QoS Flow mapping

The SMF performs the binding of SDFs to QoS Flows based on the QoS and service requirements (e.g. the received PCC rules). The SMF assigns the QFI for a new QoS Flow and derives its QoS profile from the information provided by the PCF. When applicable, the SMF provides the QFI together with the QoS profile and optionally a transport level packet marking value (e.g. the DSCP value of the outer IP header over N3 tunnel) for uplink traffic to the (R)AN.
Proposal: Clarify that the “transport level packet marking value” is sent to RAN for UL traffic.

Proposal

The following changes are proposed to TS 23.501 v1.5.0
***** Start of Changes *****
5.7.1.1
QoS Flow

The 5G QoS model is based on QoS Flows. The 5G QoS model supports both QoS Flows that require guaranteed flow bit rate (GBR QoS Flows) and QoS Flows that do not require guaranteed flow bit rate (non-GBR QoS Flows). The 5G QoS model also supports reflective QoS (see clause 5.7.5).
The QoS Flow is the finest granularity of QoS differentiation in the PDU Session. A QoS Flow ID (QFI) is used to identify a QoS Flow in the 5G System. User Plane traffic with the same QFI within a PDU Session receives the same traffic forwarding treatment (e.g. scheduling, admission threshold). The QFI is carried in an encapsulation header on N3 (and N9) i.e. without any changes to the e2e packet header. QFI shall be used for all PDU Session Types. The QFI shall be unique within a PDU Session. The QFI may be dynamically assigned or may be equal to the 5QI (see clause 5.7.2.1).
NOTE 1:
Policing of User Plane traffic (e.g. MFBR enforcement) is not regarded as QoS differentiation and is done by UPFs on an SDF level granularity.
Within the 5GS, a QoS Flow is controlled by the SMF and may be preconfigured, or established via the PDU Session establishment procedure (see TS 23.502 [3], clause 4.3.2), or the PDU Session Modification procedures (see TS 23.502 [3].
Any QoS Flow is characterised by:

-
A QoS profile provided by the SMF to the AN via the AMF over the N2 reference point or preconfigured in the AN;

-
One or more QoS rule(s) which can be provided by the SMF to the UE via the AMF over the N1 reference point and/or derived by the UE by applying reflective QoS control; and

-
One or more SDF templates provided by the SMF to the UPF.
Within the 5GS, at least one QoS Flow is required to be established for a PDU Session and at least one QoS Flow remains established throughout the lifetime of the PDU Session. This QoS Flow should be a Non-GBR QoS Flow.
NOTE 1:
The above QoS Flow provides the UE with connectivity throughout the lifetime of the PDU Session. Possible interworking with EPS motivates the restriction of this QoS Flow to be of type Non-GBR.
***** Next Change *****
5.7.1.3
Control of QoS Flows
The following options are supported to control QoS Flows:

1)
For non-GBR QoS Flows, and when standardized 5QIs or pre-configured 5QIs are used, the 5QI value can be used as the QFI of the QoS Flow.
(a)
A  default ARP shall be pre-configured in the AN; or
NOTE 1:
The above 1a option is intended to be used for non-3GPP ANs (e.g. Fixed AN) scenarios when there is no need for any N1 signalling including PDU Session Establishment, nor any N2 signalling.
(b)
The ARP and the QFI shall be sent to RAN over N2 at PDU Session Establishment or at PDU Session Modification and when NG-RAN is used every time the User Plane of the PDU Session is activated; and

2)
For all other cases (including GBR and non-GBR QoS Flows), a dynamically assigned QFI shall be used. The 5QI value may be a standardized, pre-configured or dynamically assigned. The QoS profile and the QFI of a QoS Flow shall be  provided to the (R)AN over N2 at PDU Session Establishment/Modification and when NG-RAN is used every time the User Plane of the PDU Session is activated.
NOTE 2:
The options 1b and 2 are intended to be used for 3GPP ANs.
NOTE 3:
Pre-configured 5QI values cannot be used when the UE is roaming.
***** Next Change *****
5.7.1.5
QoS Flow mapping

The SMF performs the binding of SDFs to QoS Flows based on the QoS and service requirements (e.g. the received PCC rules). The SMF assigns the QFI for a new QoS Flow and derives its QoS profile from the information provided by the PCF. When applicable, the SMF provides the QFI together with the QoS profile to the (R)AN, and optionally a transport level packet marking value (e.g. the DSCP value of the outer IP header over N3 tunnel) to the (R)AN for the UL traffic. The SMF provides the SDF template i.e. Packet Filter Set (see clause 5.7.6) associated with the SDF received from the PCF) together with the SDF template precedence value (see clause 5.7.1.9) included in the PCC rule as defined in TS 23.503[45], the QoS related information, and the corresponding packet marking information, i.e. the QFI, the transport level packet marking value (e.g. the DSCP value of the outer IP header over N3 tunnel) for downlink traffic and optionally the Reflective QoS Indication to the UPF enabling classification, bandwidth enforcement and marking of User Plane traffic. For each SDF, when applicable, the SMF generates a QoS rule. Each of these QoS rules contain the QoS rule identifier, the QFI of the QoS Flow the Packet Filter Set of the UL part of the SDF template, optionally the Packet Filter Set for the DL part of the SDF template, and the QoS rule precedence value set to the precedence value of the PCC rule from which the QoS rule is generated. The QoS rules are then provided to the UE.
The principle for classification and marking of User Plane traffic and mapping of QoS Flows to AN resources is illustrated in Figure 5.7.1.5-1.
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Figure 5.7.1.5-1: The principle for classification and User Plane marking for QoS Flows and mapping to AN Resources

In DL, incoming data packets are classified by the UPF based on SDF templates according to the precedence of the PCC rule authorizing the service data flow, (without initiating additional N4 signalling). The UPF conveys the classification of the User Plane traffic belonging to a QoS Flow through an N3 (and N9) User Plane marking using a QFI. The AN binds QoS Flows to AN resources (i.e. Data Radio Bearers of in case of 3GPP RAN). There is no strict 1:1 relation between QoS Flows and AN resources. It is up to the AN to establish the necessary AN resources that QoS Flows can be mapped to.

If no match is found and all QoS Flows are related with a DL Packet Filter Set, the UPF shall discard the DL data packet.
In UL, the UE evaluates UL packets against the Packet Filter Set in the QoS rules based on the precedence value of QoS rules in increasing order until a matching QoS rule (i.e. whose packet filter matches the UL packet) is found. The UE uses the QFI in the corresponding matching QoS rule to bind the UL packet to a QoS Flow. The UE then binds QoS Flows to AN resources.

If no match is found and the default QoS rule contains an UL Packet Filter Set, the UE shall discard the UL data packet.
The MBR (and if applicable GBR) per SDF, if received from PCF over N7, is signalled on N4. For further information regarding MBR and GBR over N7, see TS 23.503[45].
***** Next Change *****
5.7.2.7
Default values

For each PDU Session setup, SMF retrieves the default 5QI and ARP values from UDM. The default 5QI and ARP values are used by SMF to set QoS parameters for QoS Flow creation . The SMF may change the default 5QI/ARP values based on local configuration or interaction with the PCF to retrieve the authorized default 5QI and ARP values which overrides the default 5QI and ARP values. The default 5QI value shall be from the standardized value range for non-GBR 5QIs.
***** End of Changes *****
TS23.501 v1.5.0 


5.7.1.4	QoS Rules


The UE performs the classification and marking of UL User plane traffic, i.e. the association of UL traffic to QoS Flows, based on QoS rules. These QoS rules may be explicitly provided to the UE (using the PDU Session Establishment/Modification procedure ), pre-configured in the UE or implicitly derived by UE by applying reflective QoS (see clause 5.7.5). A QoS rule contains a QoS rule identifier which is unique within the PDU Session, the QFI of the associated QoS Flow and except for the default QoS rule (see below) a Packet Filter Set (see clause 5.7.6) for UL and optionally for DL and a precedence value (see clause 5.7.1.9). Additionally, for a dynamically assigned QFI, the QoS rule contains the QoS parameters relevant to the UE (e.g. 5QI, GBR and MBR and the Averaging Window). There can be more than one QoS rule associated with the same QoS Flow (i.e. with the same QFI).








TS23.501 v1.5.0


…Within the 5GS, the QoS Flow of the default QoS rule is required to be established for a PDU Session and to remain established throughout the lifetime of the PDU Session. The QoS Flow of the default QoS rule shall be a Non-GBR QoS Flow.


NOTE 1:	The QoS Flow of the default QoS rule provides the UE with connectivity throughout the lifetime of the PDU Session. That motivates the restriction of this QoS Flow to be of type Non-GBR.


5.7.2.7	Default values


For each PDU Session, SMF retrieves the default 5QI and ARP from UDM. The default 5QI and ARP is used by SMF to set QoS parameters for the QoS Flow corresponding to the default QoS rule. The SMF may change the default 5QI/ARP based on local configuration or interaction with the PCF to retrieve the authorized default 5QIand ARP which overrides the default 5QI and ARP. The default 5QI shall be from the standardized value range for non-GBR 5QIs.











TS23.503 v0.4.0


6.1.3.2.4	QoS flow binding


QoS flow binding is the association of the PCC rule to a QoS flow within a PDU session. The binding is performed using the 5QI/ARP/QNC combination.











TS23.501 v1.5.0


5.7.1.1	QoS Flow


…Within the 5GS, a QoS Flow is controlled by the SMF and may be preconfigured, or established via the PDU Session establishment procedure (see TS 23.502 [3], clause 4.3.2), or the PDU Session Modification procedures (see TS 23.502 [3].QoS Flow.


5.7.1.5	QoS Flow mapping


The SMF performs the binding of SDFs to QoS Flows based on the QoS and service requirements (e.g. the received PCC rules).





TS23.503 v0.4.0


6.2.2	Session Management Function (SMF)


6.2.2.1	General


The SMF is responsible for the enforcement of the policy decisions related to service flow detection, QoS, charging, gating, traffic usage reporting and traffic steering possibly controlling UPF(s) for that purpose. The control of policy and charging enforcement is within the SMF. The actual enforcement of QoS, charging, gating, service flow detection, packet routing and forwarding and traffic accounting and reporting policy decisions can be distributed among the UPF, RAN and UE depending on the policy type.











TS23.503 v0.5.0


The Bind to QoS Flow of the default QoS rule indicates that the SDF shall be bound to the QoS Flow of the default QoS rule. The presence of this parameter attribute causes the 5QI/ARP/QNC of the rule to be ignored by the SMF during the QoS Flow binding...
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