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Abstract of the contribution: This contribution proposes to clarify the QoS control for two types of GBR QoS flows: GBR QoS flow with notification control and GBR QoS flow without notification control.
Discussion:

During some offline discussion, it seems there are different understandings for the QoS control of two types of GBR QoS flows: GBR QoS flow with and without notification control enabled.
One understanding is:
1-1. AN will not release the GBR QoS flow (irrespective of the notification control parameter) when the GFBR of the QoS flow can’t be fulfilled. The QoS flow will be kept and AN will try to fulfil the GFBR.
1-2. A GBR QoS flow with notification control enabled means AN will inform the SMF when resources are no longer sufficient, it’s a "5G approach" of the GBR bearer release by RAN which we have in 4G network. But in 5G the QoS flow will not be released by AN locally, instead, AN will keep it and try to fulfil the GFBR unless the instruction for SMF is received.
1-3. A GBR QoS flow without notification control enabled means AN would not notify the SMF when resources are no longer sufficient, it represents a new type of GBR which is not really guaranteed although AN always tries to reach it.

Another understanding is:

1-1. A GBR QoS flow with notification control enabled is a new type GBR QoS flow introduced in 5G network, AN will inform the SMF when resources are no longer sufficient, instead of releasing it, AN will keep the QoS flow and try to fulfil the GFBR until the instruction from SMF is received. It used for the use case e.g. User is watching a video with High Definition, after a while, the radio resource is limited, AN doesn't release the QoS flow, instead a notification is sent to SMF and then to the user through PCF and AF, the user may modify the video to Standard Definition, thus the QoS flow is updated to a lower GFBR.
1-2. A GBR QoS flow without notification control enabled means radio resources related to the GFBR are permanently allocated after the QoS flow is accepted by AN, when the GFBR of the QoS flow can’t be fulfilled (e.g. the radio resource is assigned to another QoS flow with higher ARP priority level during resource limitations), AN locally removes the radio resource assigned for the QoS flow and indicates the QoS flow release to the SMF. It’s as same as the QoS control for 4G GBR EPS bearers.

We think we should make sure which understanding of the QoS control for GBR QoS flows is correct, and clarify in the specification. And we prefer the second understanding (2-1, 2-2). 
For the first understanding, we think it’s unreasonable that AN will not release a QoS flow even the QoS flow is GBR type and the GFBR can’t be guaranteed any more. How could we ensure AN will never release some QoS flows or DRBs due to local reasons (e.g. abnormal resource limitation or radio conditions do not allow maintain all the allocated GBR QoS flows or by error situations)? And if the GFBR can’t be fulfilled but AN still keep it and try to fulfil the GFBR, it’s not a essential GBR QoS flow.
In this contribution I propose to clarify the second understanding (2-1, 2-2) about QoS control for GBR QoS flows. The related paper for 23.502 to add AN initiated QoS flow release in the PDU session modification procedure is S2-177349.
Proposal:

The following changes are proposed to be applied to TS 23.501.
**************************************Start of 1st 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.

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. Both resource types are treated the same, except that the definition of PDB and PER are different. AN may release the QoS flow and indicate the QoS flow release to the SMF (e.g. when radio conditions do not allow the AN to maintain all the GBR QoS flows).
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.
5.7.3.3
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 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). The PDB shall be interpreted as a maximum delay with a confidence level of 98 percent.
NOTE:
The PDB denotes an end-to-end "soft upper bound".

5.7.3.4
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.
Editor's note:
Whether for non-standardized 5QI value range "allowed boundaries" for the 5G QoS characteristics needs to be specified e.g. minimum allowed PDB< X ms, PLR < 10^-X, etc. is FFS.
5.7.3.5
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, and if it is not received a standardized default value will apply (for standardized 5QIs the value in the QoS characteristics Table 5.7.4-1 applies).
**************************************End of the changes*****************************************
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