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*** 1st Change ***

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 UL and DL PDR(s) provided by the SMF to the UPF.
Within the 5GS, a QoS Flow associated with the default QoS rule is required to be established for a PDU Session and remains established throughout the lifetime of the PDU Session. This QoS Flow should be a Non-GBR QoS Flow.
NOTE 2:
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.
*** 2nd 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 (as defined in TS 23.503 [45]). The SMF assigns the QFI for a new QoS Flow and derives its QoS profile, corresponding UPF instructions and QoS Rule(s) from the PCC rules and other information provided by the PCF. 
When applicable, the SMF provides the following information to the (R)AN:

-
QFI;

-
QoS profile;
-
optionally, a transport level packet marking value (e.g. the DSCP value of the outer IP header over N3 tunnel) for the UL traffic. 
The SMF provides the following information to the UPF enabling classification, bandwidth enforcement and marking of User Plane traffic (the details are described in clause 5.8):

-
a DL PDR containing the DL Packet Filter Set (see clause 5.7.6) of the SDF template and an UL PDR containing the UL Packet Filter Set of the SDF template; 
-
the PDR precedence value (see clause 5.7.1.9) for both PDRs is set to the precedence value of the PCC rule;
-
QoS related information;
-
the corresponding packet marking information (e.g. the QFI, the transport level packet marking value (e.g. the DSCP value of the outer IP header);
-
for the DL PDR, optionally, the Reflective QoS Indication. 
For each SDF, when applicable, the SMF generates a QoS rule (see clause 5.7.1.4) according to the following principles and provides it to the UE:
-
A unique (for the PDU Session) QoS rule identifier is assigned;
-
The QFI in the QoS rule is set to the QFI of the QoS Flow to which the PCC rule is bound;
-
The Packet Filter Set of the QoS rule contains the Packet Filter Set of the UL part of the SDF template and optionally the Packet Filter Set for the DL part of the SDF template;

-
The QoS rule precedence value is set to the precedence value of the PCC rule for which the QoS rule is generated;

-
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) as received in the PCC rule. 
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 the Packet Filter Sets of the DL PDRs in the order of their precedence (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, and to release them. The AN shall indicate to the SMF when the AN resources onto which a QoS flow is mapped are released.
If no matching DL PDR is found, 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].
*** 3rd Change ***

5.7.1.6
DL traffic
The following characteristics apply for processing of DL traffic:

-
UPF maps User Plane traffic to QoS Flows based on the PDRs
-
UPF performs Session-AMBR enforcement and counting of packets for charging.

-
UPF transmits the PDUs of the PDU Session in a single tunnel between 5GC and (R)AN, the UPF includes the QFI in the encapsulation header. In addition, UPF may include an indication for reflective QoS activation in the encapsulation header.

-
UPF performs transport level packet marking in DL, e.g. setting the DiffServ Code point in outer IP header. Transport level packet marking may be based on the 5QI and ARP of the associated QoS Flow.

-
(R)AN maps PDUs from QoS Flows to access-specific resources based on the QFI and the associated 5G QoS profile, also taking into account the N3 tunnel associated with the DL packet.

NOTE:
Packet filters are not used for the mapping of QoS Flows onto access-specific resources in (R)AN.

-
If reflective QoS applies, the UE creates a new derived QoS rule as defined in clause 5.7.5.2. 
*** 4th Change ***

5.7.1.9
Precedence Value

The QoS rule precedence value and the PDR precedence value determine the order in which a QoS rule or a PDR, respectively, shall be evaluated. The evaluation of the QoS rules or PDRs is performed in increasing order of their precedence value.
*** 5th Change ***

5.7.6
Packet Filter Set
5.7.6.1
General
The Packet Filter Set is used in the QoS rules or PDRs to identify one or more packet (IP or Ethernet) flow(s). 
NOTE:
A QoS Flow is characterised by PDR(s) and QoS rule(s) as described in clause 5.7.1.1.
The Packet Filter Set may contain one or more packet filter(s). Every packet filter is applicable for the DL direction, the UL direction or both directions.
There are two types of Packet Filter Set, i.e. IP Packet Filter Set, and Ethernet Packet Filter Set, corresponding to those PDU Session Types.

5.7.6.2
IP Packet Filter Set

For IP PDU Session Type, the Packet Filter Set shall support packet filtering based on at least any combination of:

-
Source/destination IP address or IPv6 prefix.

-
Source / destination port number.
-
Protocol ID of the protocol above IP/Next header type.

-
Type of Service (TOS) (IPv4) / Traffic class (IPv6) and Mask.
-
Flow Label (IPv6).
-
Security parameter index.
-
Packet filter direction.
NOTE 1:
A value left unspecified in a filter matches any value of the corresponding information in a packet.

NOTE 2:
An IP address or Prefix may be combined with a prefix mask.

NOTE 3:
Port numbers may be specified as port ranges.
5.7.6.3
Ethernet Packet Filter Set

For Ethernet PDU Session Type, the Packet Filter Set shall support packet filtering based on at least any combination of:

-
Source/destination MAC address 

-
Ethertype as defined in IEEE 802.3 [yy]

-
Customer-VLAN tag (C-TAG) and/or Service-VLAN tag (S-TAG) VID fields as defined in IEEE 802.1Q 

-
Customer-VLAN tag (C-TAG) and/or Service-VLAN tag (S-TAG) PCP/DEI fields as defined in IEEE 802.1Q

-
IP Packet Filter Set, in case Ethertype indicates IPv4/IPv6 payload.

-
Packet filter direction.
NOTE 1:
The MAC address may be specified as address ranges.
NOTE 2:
A value left unspecified in a filter matches any value of the corresponding information in a packet.
*** End of Changes ***
�But only for those SDF filters which the PCF indicates to “signal the corresponding traffic mapping information to the UE”


This means that there could be no QoS rule for a QoS flow (in contrast to the definition in section 5.7.1.1) permanently (i.e. DL only QoS flow) or temporarly (i.e. DL with RQI marking, QoS rules for UL to be created by UE). Clarifiy here or in 5.7.1.4 that default QoS rule shall always be sent and normal QoS rules only when PCF indication is demanding this.


�Terminology alignment (PDU Session, QoS Flow, QFI), Bidirectional arrows within AN, PDR instead of SDF template
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