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Proposed changes:

*** 1st Change ***
5.9.2
Policy provisioning for authorized QoS per service data flow

The authorized QoS (i.e. the QoS profile) per service data flow shall be provisioned within the corresponding PCC rule by the PCF to the SMF. The PCF shall include the QoS parameters in the QoS profile as follows:

-
When the PCF authorizes the Non-GBR type QoS for the service data flow, the PCF shall include a standardized 5QI or preconfigured 5QI with the non-GBR value or a non-standardized 5QI with the 5G QoS characteristics (i.e. Resource Type, Priority level, Packet Delay Budget and Packet Error Rate) and the ARP. The PCF may also include the MBR if needed and the Reflective QoS indication if applicable, the Priority Level and Averaging Window if needed. For the Non-GBR QoS with standardized 5QIs the PCF shall not provide the ARP as part of the authorized QoS information.
Editor's note:
It is FFS whether the ARP can be provided as part of the Non-GBR QoS information.
Editor’s note: The influence of additional Priority Level and Averaging Window on QoS Flow binding is to be determined in SA2. 
-
When the PCF authorizes the GBR type QoS for the service data flow, the PCF shall include a standardized 5QI with GBR value, a preconfigured 5QI or a non-standardized 5QI with the 5G QoS characteristics (i.e. Resource Type, Priority level, Packet Delay Budget and Packet Error Rate). The PCF shall also include the ARP, the GBR and the MBR. The PCF may also include the notification control and reflective QoS indication if applicable.

NOTE:
The PCF only provides preconfigured 5QI values when the UE is not roaming.
*** 2nd Change ***
5.9.7
QoS Information

5.9.7.1
5G QoS Indicator (5QI)

A 5QI is a scalar that is used as a reference to 5G QoS characteristics i.e. access node-specific parameters that control QoS forwarding treatment for the QoS Flow (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).

The standardized 5QI values have one-to-one mapping to a standardized combination of 5G QoS characteristics as defined in subclause 5.4.1 in 3GPP TS 23.501 [2].
The 5G QoS characteristics for pre-configured 5QI values are pre-configured in the AN. The 5G QoS characteristics for dynamically assigned 5QI values are signalled as part of the QoS profile. 

NOTE:
On N3, each PDU (i.e. in the tunnel used for the PDU Session) is associated with one 5QI via the QFI carried in the encapsulation header.
5.9.7.2
QoS Characteristics

The following QoS Characteristics are defined for non-standardised 5QI values:

Resource Type:

The Resource Type determines if the Service Data Flow is a GBR Service Data Flow, delay critical GBR or a Non-GBR Service Data Flow, i.e. if the resources for the related QoS Flow are permanently allocated or not. GBR resource type and delay critical GBR resource type are treated the same, except that the definition of PDB and PER are different. 
Packet Delay Budget:

The Packet Delay Budget (PDB) defines an upper bound for the time in milliseconds that a packet may be delayed between the UE and the UPF that terminates the N6 interface. For a certain 5QI the value of the PDB is the same in uplink and downlink. In the case of 3GPP access, the PDB is used to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). For a delay critical GBR flows, a packet delayed more than the PDB is counted as lost. 
Packet Error Rate:

The Packet Error Rate (PER) defines an upper bound for the rate of SDUs (e.g. IP packets) that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access). Thus, the PER defines an upper bound for a rate of non-congestion related packet losses. The purpose of the PER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN of a 3GPP access). For a certain 5QI the value of the PER is the same in uplink and downlink. For QoS Flows with delay critical GBR resource type, a packet which is delayed more than PDB is counted as lost, and included in the PER.
Priority Level:

The Priority level indicate a priority in scheduling resources among QoS Flows. The Priority levels shall be used to differentiate between QoS Flows of the same UE, and it shall also be used to differentiate between QoS Flows from different UEs. Once all QoS requirements are fulfilled for the GBR QoS Flows, spare resources can be used for any remaining traffic in an implementation specific manner. The lowest Priority level value corresponds to the highest Priority.
The priority level may be signalled with standardized 5QIs, and if it is received, it overwrites the default value specified in QoS characteristics Table 5.7.4.1 in TS 23.501[2].
Editor’s note: The influence on QoS Flow binding is to be determined in SA2. 
Averaging Window:

The Averaging window is defined only for GBR QoS Flows. The Averaging window represents the duration over which the GFBR and MFBR shall be calculated (e.g. (R)AN, UPF, UE). The averaging window is signalled with 5QIs to the (R)AN and UPF, and if it is not received a standardized default value applies (for standardized 5QIs the value in the QoS characteristics table 5.7.4-1 defined in 3GPP TS 23.501 [2] applies).
NOTE:
For non-standardized combinations of 5G QoS characteristics, a 5QI value from the non-standardized value range together with the 5G QoS characteristics are signalled over N7.

5.9.7.3
Allocation Retention Priority

The ARP is used to indicate the priority of allocation and retention, the pre-emption capability and pre-emption vulnerability for the Service Data Flow.

The Priority Level defines the relative importance of a resource request. This allows deciding whether a new QoS Flow may be accepted or needs to be rejected in case of resource limitations (typically used for admission control of GBR traffic). It may also be used to decide which existing QoS Flow to pre-empt during resource limitations.

Values 1 to 15 are defined, with value 1 as the highest level of priority.

Values 1 to 8 should only be assigned for services that are authorized to receive prioritized treatment within an operator domain. Values 9 to 15 may be assigned to resources that are authorized by the home network and thus applicable when a UE is roaming.

The pre-emption-capability of a Service Data Flow defines whether a service data flow may get resources that were already assigned to another service data flow with a lower priority level.

The pre-emption vulnerability of a Service Data Flow defines whether a service data flow may lose the resources assigned to it in order to admit a service data flow with higher priority level.

The pre-emption capability and the pre-emption vulnerability may be enabled or disabled.

5.9.7.4
Guaranteed Bitrate (DL/UL)

The Guaranteed Bit Rate indicates the guaranteed bitrate in bits per second for a downlink service data flow. For PDU types IPv4 and IPv6, the bandwidth contains all the overhead coming from the IP-layer and the layers above, e.g. IP, UDP, RTP and RTP payload.

5.9.7.5
Maximum Bitrate (DL/UL)

The Maximum Bit Rate indicates the maximum bandwidth in bits per second for a downlink service data flow. For PDU types IPv4 and IPv6, the bandwidth contains all the overhead coming from the IP-layer and the layers above, e.g. IP, UDP, RTP and RTP payload.

5.9.7.6
Notification Control

The Notification control indicates whether notification should be made by the RAN if the GFBR cannot be fulfilled for a Service Data Flow during the lifetime of the Service Data Flow. The RAN shall keep the QoS Flow, and should try to fulfil the GFBR. Upon receiving a notification from the RAN that the GFBR cannot be fulfilled, the 5GC may initiate N2 signalling to modify or remove the QoS Flow. Once conditions improve, and the GFBR is fulfilled again, the RAN sends a new notification, informing SMF that the GFBR can be fulfilled again. After a configured time, the RAN may send a subsequent notification that the GFBR cannot be fulfilled.

Notification control is applicable to GBR Service Data Flows.

5.9.7.7
PDU Session Aggregate Maximum Bitrate (DL/UL)

The PDU Session Maximum Bitrate indicates the maximum aggregate bit rate in bits per seconds across all non-GBR QoS Flows related with the same PDU Session. The Session-AMBR is measured over an AMBR averaging window which is a standardized value.
Editor's note:
The standardized value of averaging window is to be determined by Stage 2.
5.9.7.8
UE Aggregate Maximum Bitrate (DL/UL)

The UE Maximum Bitrate indicates the maximum aggregate bit rate in bits per seconds across all non-GBR QoS Flows related with a UE. The UE-AMBR is measured over an AMBR averaging window which is a standardized value.
Editor's note:
The standardized value of averaging window is to be determined by Stage 2.
NOTE:
This information is not provided by the policy framework.
*** End of Changes ***
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