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**** FIRST CHANGE ****

5.7.1.7
UL Traffic

Following characteristics apply for processing of UL traffic:

-
UE uses the stored QoS rules to determine mapping between UL User Plane traffic and QoS Flows. UE marks the UL PDU with the QFI of the QoS rule containing the matching Packet Filter and transmits the UL PDUs using the corresponding access specific resource for the QoS Flow based on the mapping provided by (R)AN. When multiple QoS flows share the (R)AN resources (i.e. when the UE has to manage competition to access resources), the UE schedules QoS flows packets on the next Uplink transmission opportunity, and also to enforces rate or burst limitations as applicable.
-
(R)AN transmits the PDUs over N3 tunnel towards UPF. When passing an UL packet from (R)AN to CN, the (R)AN includes the QFI value, in the encapsulation header of the UL PDU, and selects the N3 tunnel.

-
(R)AN performs transport level packet marking in the UL, transport level packet marking may be based on the 5QI and ARP of the associated QoS Flow. When applicable, (R)AN uses the transport level packet marking value (e.g. the DSCP value) if it is provided by the SMF during the PDU Session Establishment/Modification.
-
UPF verifies whether QFIs in the UL PDUs are aligned with the QoS Rules provided to the UE or implicitly derived by the UE in the case of Reflective QoS).
-
UPF and UE perform Session-AMBR enforcement and the UPF performs counting of packets for charging.

**** next CHANGE ****

5.7.2.5
Flow Bit Rates

For GBR and Delay Critical GBR QoS Flows, the 5G QoS profile additionally include the following QoS parameters:

-
Guaranteed Flow Bit Rate (GFBR) - UL and DL;

-
Maximum Flow Bit Rate (MFBR) -- UL and DL.

The GFBR denotes the bit rate that is guaranteed to be provided by the network to a GBR and Delay Critical GBR QoS Flow, over the Averaging Time Window. The MFBR limits the bit rate that is expected by a GBR and Delay Critical QoS Flow (e.g. excess traffic may get discarded or delayed by a rate shaping or policing function at the UE, RAN, UPF).

GFBR and MFBR are signalled on N2 and N11 for each of the GBR and Delay Critical GBR QoS Flows.

**** next CHANGE ****

5.7.3
5G QoS characteristics

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 (GBR, delay critical GBR or Non-GBR);

2
Priority level;

3
Packet Delay Budget;

4
Packet Error Rate;

5
Averaging window.
6
Maximum Data Burst Volume (for delay critical GBR resource type).
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.

Signalled QoS characteristics are included as part of the QoS profile.
5.7.3.2
Resource Type
The Resource Type determines if dedicated network resources related QoS Flow-level Guaranteed Flow Bit Rate (GFBR) value are permanently allocated (e.g. by an admission control function in a radio base station). GBR QoS Flow are therefore typically authorized "on demand" which requires dynamic policy and charging control. A Non-GBR QoS Flow may be pre-authorized through static policy and charging control. There are two kinds of GBR resource types, GBR and Delay critical GBR. The definition of PDB and PER are different for these resource types, and the MDBV parameter applies only to the Delay Critical GBR.

5.7.3.3
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.
5.7.3.4
Packet Delay Budget

The Packet Delay Budget (PDB) defines an upper bound for the time 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 UL and DL. 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 QoS flows, a packet delayed more than PDB is counted as lost if the transmitted data burst is less than Maximum Data Burst Volume within the period of PDB, the QoS flow is not exceeding the GFBR. For GBR flows, the PDB shall be interpreted as a maximum delay with a confidence level of 98 percent if the QoS flow is not exceeding the GFBR.

QoS Flows using a Non-GBR 5QI should be prepared to experience congestion-related packet drops and delays. In uncongested scenarios, 98 percent of the packets should not experience a delay exceeding the 5QI's PDB.

The PDB for Non-GBR or GBR resource type denotes a "soft upper bound" in the sense that an "expired" packet, e.g. a link layer SDU that has exceeded the PDB, does not need to be discarded and is not added to the PER. However, for a delay critical GBR resource type, packets delayed more than the PDB are added to the PER and can be discarded or delivered depending on local decision.
5.7.3.5
Packet Error Rate

The Packet Error Rate (PER) defines an upper bound for the rate of PDUs (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 Delay Critical GBR resource type, the PER also defines a target for reliability of the latency target set by the PDB, i.e. for QoS Flows with delay critical GBR resource type, a packet which is delayed more than PDB (but which complies with the GFBR and Maximum Data Burst Volume requirements) is counted as lost, and included in the PER. Delayed packets are not included in the PER if a QoS Flow associated to a Delay Critical Resource type is exceeding the GFBR and the Maximum Data Burst Volume. For all 5QIs the value of the PER is the same in UL and DL.
5.7.3.6
Averaging Window

The Averaging window is defined only for GBR and Delay Critical GBR QoS Flows. The Averaging window represents the duration over which the GFBR and MFBR shall be calculated (e.g. in the (R)AN, UPF, UE). The averaging window may be signalled with 5QIs to the (R)AN and UPF, and if it is not received a standardized value applies (for standardized 5QIs the value in the QoS characteristics Table 5.7.4-1 applies). For Delay Critical GBR QoS Flows, if MFBR > GFBR, then the averaging window for the MFBR should be set to a shorter timescale than the Averaging Window, so that the MFBR can be enforced.
NOTE:
It is recommended, if MFBR > GFBR for a Delay critical GBR QoS flow, that the Averaging window for MFBR should be greater than MDBV/MFBR  and smaller than AW*GFBR/MFBR where AW is the Averaging Window for the GFBR.
5.7.3.7
Maximum Data Burst Volume
Each Delay Critical GBR QoS flow shall be associated with a Maximum Data Burst Volume.
Maximum Data Burst Volume denotes the largest amount of data that the 5G-AN is required to serve within a period of 5G-AN PDB (i.e. 5G-AN part of the PDB). The Maximum Data Burst Volume may be signalled with 5QIs to the (R)AN, and if it is not received, a standardized value applies (for standardized 5QIs the value in the QoS characteristics Table 5.7.4 applies). The UE, 5G-AN and UPF enforce the MDBV for a Delay Critical QoS flow.
**** END OF CHANGES ****
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