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[bookmark: _Toc20149793][bookmark: _Toc27846585][bookmark: _Toc36187711][bookmark: _Toc45183615][bookmark: _Toc47342457][bookmark: _Toc51769157][bookmark: _Toc122440257][bookmark: _Toc20150020][bookmark: _Toc27846819][bookmark: _Toc36187950][bookmark: _Toc45183854][bookmark: _Toc47342696][bookmark: _Toc51769397][bookmark: _Toc122440519][bookmark: _Toc122440058][bookmark: _Toc114664950][bookmark: _Toc51768986][bookmark: _Toc47342288][bookmark: _Toc45183446][bookmark: _Toc36187542][bookmark: _Toc27846418][bookmark: _Toc114665619][bookmark: _Toc114671133][bookmark: _Toc51836844][bookmark: _Toc47594213][bookmark: _Toc45194801][bookmark: _Toc37076355][bookmark: _Toc36192624][bookmark: _Toc27896456][bookmark: _Toc19197303]5.7.1.2	QoS Profile
A QoS Flow may either be 'GBR' or 'Non-GBR' depending on its QoS profile. The QoS profile of a QoS Flow is sent to the (R)AN and it contains QoS parameters as described below (details of QoS parameters are described in clause 5.7.2):
-	For each QoS Flow, the QoS profile shall include the QoS parameters:
-	5G QoS Identifier (5QI); and
-	Allocation and Retention Priority (ARP).
-	For each Non-GBR QoS Flow only, the QoS profile may also include the QoS parameter:
-	Reflective QoS Attribute (RQA).
-	For each GBR QoS Flow only, the QoS profile shall also include the QoS parameters:
-	Guaranteed Flow Bit Rate (GFBR) - UL and DL; and
-	Maximum Flow Bit Rate (MFBR) - UL and DL; and
-	In the case of a GBR QoS Flow only, the QoS profile may also include one or more of the QoS parameters:
-	Notification control;
-	Maximum Packet Loss Rate - UL and DL.
-	In the case of a QoS Flow with PDU Set specific QoS, the QoS profile may also include one or more of the QoS parameters:
-	maximum duration threshold of the PSDB.
NOTE:	In this Release of the specification, the Maximum Packet Loss Rate (UL, DL) is only provided for a GBR QoS Flow belonging to voice media.
Each QoS profile has one corresponding QoS Flow identifier (QFI) which is not included in the QoS profile itself.
The usage of a dynamically assigned 5QI for a QoS Flow requires in addition the signalling of the complete 5G QoS characteristics (described in clause 5.7.3) as part of the QoS profile.
When a standardized or pre-configured 5QI is used for a QoS Flow, some of the 5G QoS characteristics may be signalled as part of the QoS profile (as described in clause 5.7.3).
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[bookmark: _Toc20149813][bookmark: _Toc27846607][bookmark: _Toc36187735][bookmark: _Toc45183639][bookmark: _Toc47342481][bookmark: _Toc51769181][bookmark: _Toc122440284]5.7.3.1	General
This clause specifies the 5G QoS characteristics associated with 5QI. The characteristics describe the packet forwarding treatment that a QoS Flow receives edge-to-edge between the UE and the UPF in terms of the following performance characteristics:
1	Resource type (Non-GBR, GBR, Delay-critical GBR);
2	Priority Level;
3	Packet Delay Budget (including Core Network Packet Delay Budget);
4	Packet Error Rate;
5	Averaging window (for GBR and Delay-critical GBR resource type only);
6	Maximum Data Burst Volume (for Delay-critical GBR resource type only).
Additionally, the QoS flow related performance characteristics may include the following PDU Set level QoS characteristics:
1 	PDU Set Delay Budget;
2 	PDU Set Error Rate;
3 	PDU Set Integrated Indication. 
The 5G QoS characteristics should be understood as guidelines for setting node specific parameters for each QoS Flow e.g. for 3GPP radio access link layer protocol configurations.
Standardized or pre-configured 5G QoS characteristics, are indicated through the 5QI value, and are not signalled on any interface, unless certain 5G QoS characteristics are modified as specified in clauses 5.7.3.3, 5.7.3.4, 5.7.3.6, and 5.7.3.7.
NOTE:	As there are no default values specified, pre-configured 5G QoS characteristics have to include all of the characteristics listed above.
Signalled 5G QoS characteristics are provided as part of the QoS profile and shall include all of the characteristics listed above.
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The PDU Set Error Rate (PSER) defines an upper bound for the rate of PDU Sets 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 PSER defines an upper bound for a rate of non-congestion related packet losses. The purpose of the PSER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN of a 3GPP access). For every 5QI the value of the PSER is the same in UL and DL. If any PDU within the PDU Set is not successfully transmitted or lost, the PDU Set is treated as error.
NOTE1:	In this release, a PDU set is considered as successfully delivered when all PDUs of a PDU Set are delivered successfully. 
NOTE2:	A QoS Flow can be bind to a 5QI at most, hence, a QoS flow can be bind to one PESR at most.
5.7.3.X2	PDU Set Delay Budget
[bookmark: _GoBack]The PDU Set Delay Budget (PSDB) defines an upper bound for the delay that a PDU Set may experience for the transfer between the UE and the N6 termination point at the UPF, i.e. within a PDU Set, time between reception of the first PDU and the successful delivery of the last PDU (i.e. last PDU satisfying with a maximum duration threshold within the PDU Set). A PDU satisfying with a maximum duration threshold means the inter arrival time between the PDU and first arrived PDU within the PDU Set shall less than a maximum duration threshold. The maximum duration threshold shall be less than the AN PSDB.
Editor's Note: The definition of AN PSDB is FFS.
Editor's Note: How to handle the case of maximum duration threshold is not met is FFS.
PSDB applies to the DL PDU Set received by the UPF over the N6 interface, and to the UL PDU Set sent by the UE. For a certain 5QI the value of the PSDB is the same in UL and DL.
A PDU Set is counted as PDU Set error and included in the PSER, when within the PDU Set, time between reception of the first PDU and the successful delivery of the last PDU (i.e. the last PDU satisfying maximum duration threshold within the PDU Set) is more than PSDB, unless the QoS Flow is exceeding the GFBR.
NOTE:	A QoS Flow can be bind to a 5QI at most and so a QoS flow can be bind to one PSDB at most.
5.7.3.X3	PDU Set Integrated Indication
The PDU Set Integrated Indication (PSII) indicates whether all PDUs are needed for the usage of PDU Set by application layer.
The value of PSII for a QoS Flow shall be homogeneous.
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