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*** 1st Change ***
5.9
QoS mechanisms


5.9.1
Overview

The PCF may provide authorized QoS to the PCEF.

The provisioning of the authorized QoS is performed from the PCF to the PCEF. The authorized QoS can refer to a policy rule or to a PDU Session.
The authorized QoS provides appropriate values for the resources to be enforced.

The authorized QoS for a policy rule is a request for allocating the corresponding resources.
The PCEF is responsible for enforcing the authorized QoS.
Editor’s note: The current Annex A in TS 23.501 is for information and subject to change in the future.
Editor’s note: The detailed distribution of PCEF function related to QoS is for FFS.
5.9.2
Policy provisioning for authorized QoS per service data flow

The authorized QoS per service data flow shall be provisioned within the corresponding policy rule and will include the 5QI, ARP and MBR (optional) for Non-GBR Service Data Flows and the 5QI, ARP, MBR, GBR and notification control for GBR Service Data Flows.
NOTE:
 Non-GBR Qos flows with standardized 5QIs will have a default ARP.
5.9.3
Policy enforcement for authorized QoS per service data flow

If an authorized QoS is defined for a policy rule, the PCEF shall limit the data rate of the service data flow corresponding to that policy rule not to exceed the MBR for the policy rule by discarding packets exceeding the limit.
The PCEF shall reserve the resources necessary for the guaranteed bitrate for the policy rule upon receipt of a policy rule provisioning including QoS information. For GBR QoS flows, the PCEF should set the QoS flow GFBR to the sum of the GBRs of all policy rules that are active/installed and bound to that GBR QoS flow. For GBR QoS flows, the PCEF should set the QoS flow's MFBR to the sum of the MBRs of all policy rules that are active/installed and bound to that QoS flow.
5.9.4
Policy provisioning of authorized QoS per PDU Session
Each PDU session of a UE is associated with a Session-AMBR, the PCF may provision the authorized AMBR per PDU session as part of the PDU-CAN session establishment procedure and may modify it at any time as long as there is an PDU-CAN session active for that DDN. 

5.9.5
Policy enforcement for authorized QoS per PDU Session
The PCEF shall be able to enforce the AMBR per PDU Session.

5.9.6
QoS Information
5.9.6.1
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 following standardized 5QI values are defined:
· GBR 5QI: 1, 2, 3, 4, 65, 66

· Non-GBR 5QI: 7,8,9, 69, 70
Editor’s Note: This list will be extended as new values are added in 3GPP TS 23.501.
5.9.6.2 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 or a Non-GBR Service Data Flow, i.e. if the resources for the related QoS flow are permanentely allocated or not.  
Packet Delay Budget:
The Packet Delay Budget (PDB) defines an upper bound for the time in miliseconds that a packet may be delayed between the UE and the PCEF. 
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.
Priority Level:
Editor’s Note: This data remains unspecified in 3GPP TS 23.501.
5.9.6.2
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 can be accepted or needs to be rejected in case of resource limitations (typically used for admission control of GBR traffic). It can 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 can 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 can lose the resources assigned to it in order to admit a service data flow with higher priority level.
5.9.6.3
Guaranteed Bitrate (DL/UL)
The Guaranteed Bit Rate indicates the guaranteed bitrate in bits per second for a downlink service data flow. For PDU type IP, the bandwidth contains all the overhead coming from the IP-layer and the layers above, e.g. IP, UDP, RTP and RTP payload.

5.9.6.4
Maximum Bitrate (DL/UL)
The Maximum Bit Rate indicates the maximum bandwidth in bits per second for a downlink service data flow. For PDU type IP, the bandwidth contains all the overhead coming from the IP-layer and the layers above, e.g. IP, UDP, RTP and RTP payload.
5.9.6.5
Notification Control

The Notification control indicates whether notification should be made if the QoS targets cannot be fulfilled for a Service Data Flow during the lifetime of the Service Data Flow. Applicable to GBR Service Data Flows.
5.9.6.5
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.

…….
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