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For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 23.501 [2], TS 23.502 [3] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Application detection filter: A logic used to detect packets generated by an application based on extended inspection of these packets, e.g. header and/or payload information, as well as dynamics of packet flows. The logic is entirely internal to a UPF, and is out of scope of this specification.
Application identifier: An identifier referring to a specific application detection filter.
Application service provider: A business entity responsible for the application that is being / will be used by a UE, which may be either an AF operator or has an association with the AF operator.
Authorised QoS: The maximum QoS that is authorised for a service data flow. In the case of an aggregation of multiple service data flows within one QoS Flow, the combination of the "Authorised QoS" information of the individual service data flows is the "Authorised QoS" for the QoS Flow. It contains the 5QI and the data rate.
Binding: The association between a service data flow and the QoS Flow transporting that service data flow.
Binding mechanism: The method for creating, modifying and deleting bindings.
Charging control: The process of associating packets, belonging to a service data flow, to a charging key and applying online charging and/or offline charging, as appropriate.
Charging key: Information used by the CHF for rating purposes.
Detected application traffic: An aggregate set of packet flows that are generated by a given application and detected by an application detection filter.
Dynamic PCC Rule: a PCC rule, for which the definition is provided to the SMF by the PCF.
Gating control: The process of blocking or allowing packets, belonging to a service data flow / detected application's traffic, to pass through to the UPF.
Media flow: One or more IP flows that are used for the transfer of a single media instance in an AF session. A media flow can be of a specific Media Type (clause 5.6.3.3 of TS 29.514 [36] lists all supported Media Types). In the context of this specification the term media flow is used for all IP flows corresponding to a media instance, i.e. the IP flows transferring the actual media or data information (e.g. audio RTP or positioning data) as well as the IP flows transferring the control signalling (e.g. RTCP signalling or ACK messages).
Monitoring key: information used by the SMF and PCF for usage monitoring control purposes as a reference to a given set of service data flows or application (s), that all share a common allowed usage on a per UE and DNN basis.
Multi-modal service: A multi-modal service is a communication service that consists of several data media flows that relate to each other and are subject to application coordination. The data media flows can transfer different types of data (for example audio, video, positioning, haptic data) and may come from different sources (e.g. a single UE, a single device or multiple devices connected to the single UE, or multiple UEs).
Non-3GPP access network selection information: It consists of ePDG identifier configuration, N3IWF identification and non-3GPP access node selection information, as defined in clause 6.3.6.1 in TS 23.501 [2].
Non-Seamless Offload: A capability of the UE to access the data networks via non-3GPP access (e.g. WLAN radio access) outside of a PDU Session.
Operator-controlled service: A service for which complete PCC rule information, including service data flow filter information, is available in the PCF through configuration and/or dynamic interaction with an AF.
Operating System (OS): Collection of UE software that provides common services for applications.
Operating System Identifier (OSId): An identifier identifying the operating system.
OS specific Application Identifier (OSAppId): An identifier associated with a given application and uniquely identifying the application within the UE for a given operating system.
Packet flow: A specific user data flow from and/or to the UE.
Packet Flow Description (PFD): A set of information enabling the detection of application traffic provided by a 3rd party service provider.
PCC decision: A PCF decision for policy and charging control provided to the SMF (consisting of PCC rules and PDU Session related attributes), a PCF decision for access and mobility related policy control provided to the AMF, a PCF decision for UE policy information provided to the UE or a PCF decision for service related policy (e.g. background data transfer policy) provided to the AF.
PCC rule: A set of information enabling the detection of a service data flow and providing parameters for policy control and/or charging control and/or other control or support information. The possible information is described in clause 6.3.1.
Policy control: The process whereby the PCF indicates to the SMF how to control the QoS Flow. Policy control includes QoS control and/or gating control.
Policy Control Request trigger report: a notification, possibly containing additional information, of an event which occurs that corresponds with a Policy Control Request trigger.
Policy Control Request trigger: defines a condition when the SMF shall interact again with the PCF.
Policy counter: A mechanism within the CHF to track spending applicable to a subscriber.
Policy counter identifier: A reference to a policy counter in the CHF for a subscriber.
Policy counter status: A label whose values are not standardized and that is associated with a policy counter's value relative to the spending limit(s) (the number of possible policy counter status values for a policy counter is one greater than the number of thresholds associated with that policy counter, i.e. policy counter status values describe the status around the thresholds). This is used to convey information relating to subscriber spending from CHF to PCF. Specific labels are configured jointly in CHF and PCF.
Policy Section: A Policy Section is identified by a Policy Section Identifier and consists of one or multiple URSP rule(s) or one or multiple WLANSP rule(s) or non-3GPP access network selection information or a combination of WLANSP rule(s) and non-3GPP access network selection information.
Predefined PCC Rule: a PCC rule that has been provisioned directly into the SMF by the operator.
Redirection: Redirect the detected service traffic to an application server (e.g. redirect to a top-up / service provisioning page).
Service data flow: An aggregate set of packet flows carried through the UPF that matches a service data flow template.
Service data flow filter: A set of packet flow header parameter values/ranges used to identify one or more of the packet flows in the UPF. The possible service data flow filters are defined in clause 6.2.2.2.
Service data flow filter identifier: A scalar that is unique for a specific service data flow (SDF) filter within a PDU Session.
Service data flow template: The set of service data flow filters in a PCC Rule or an application identifier in a PCC rule referring to an application detection filter in the SMF or in the UPF, required for defining a service data flow.
Service identifier: An identifier for a service. The service identifier provides the most detailed identification, specified for flow based charging, of a service data flow. A concrete instance of a service may be identified if additional AF information is available (further details to be found in clause 6.3.1).
Session based service: An end user service requiring application level signalling, which is separated from service rendering.
Spending limit: A spending limit is the usage limit of a policy counter (e.g. monetary, volume, duration) that a subscriber is allowed to consume.
Spending limit report: a notification, containing the current policy counter status generated from the CHF to the PCF.
Subscribed guaranteed bandwidth QoS: The per subscriber, authorized cumulative guaranteed bandwidth QoS which is provided by the UDR to the PCF.
Subscriber category: is a means to group the subscribers into different classes, e.g. gold user, silver user and bronze user.
UE Local Configuration: Information about the association of an application to either a PDU Session or to non-seamless Offload is configured in the Mobile Termination (MT) and in the Terminal Equipment (TE). For example, UE Local Configuration can include operator specific configuration (e.g. operator provided S-NSSAI(s)), or application specific parameters to set up a PDU Session or end user configuration for specific applications.
UE policy information: Policy information preconfigured in the UE and/or provisioned to the UE for access selection (i.e. ANDSP), PDU Session selection (i.e. URSP), V2X communications (i.e. V2XP), ProSe operations (i.e. ProSeP) and/or A2X communications (i.e. A2XP).
Uplink binding verification: The network enforcement of terminal compliance with the negotiated uplink traffic mapping to QoS Flows.
User Preferences On Non-3GPP Access Selection: The list of configuration parameters provided by a layer (e.g. application) above NAS and used by the UE for access network discovery and selection.
VPLMN specific URSP Rules: A VPLMN specific URSP Rule is applicable when the UE is registered in that VPLMN or its equivalent PLMNs. A VPLMN specific URSP Rule may be used to route traffic to the VPLMN, if the V-PCF provides a local DNN to the AMF, using the PCRT on SMF selection management. A VPLMN specific URSP Rule may be used to route traffic to the Home PLMN if the HPLMN operator wants to provide a different list of RSDs for the same Traffic Descriptor for a VPLMN and for the HPLMN. When provided, the Time and Location criteria in the RSD(s) contain values that are based on agreements with the VPLMN or service parameters that were received from the VPLMN.
* * * * Next change * * * *
[bookmark: _Toc153803022][bookmark: _Toc153803032][bookmark: _Toc131529295]6.1.3.22	AF session with required QoS
The AF may request that a data session to a UE is set up with a specific QoS (e.g. low latency or PDV) and priority handling. The AF can request the network to provide QoS for the AF session based on the service requirements with the help of a QoS Reference parameter that refers to pre-defined QoS information. Instead of the QoS Reference, the AF may provide individual QoS parameters associated to the Flow Description.
a)	When the AF provides only a QoS Reference to determine the QoS parameters but no individual QoS parameters:
-	When the PCF authorizes the service information from the AF, it derives the QoS parameters of the PCC rule based on the service information and the indicated QoS Reference.
NOTE 1:	A SLA has to be in place between the operator and the ASP defining the possible QoS levels and their charging rates. For each of the possible pre-defined QoS information sets, the PCF needs to be configured with the corresponding QoS parameters and their values as well as the appropriate Charging key (or receive this information from the UDR).
-	The AF may change the QoS by providing a different QoS Reference while the AF session is ongoing. If this happens, the PCF shall update the related QoS parameter sets in the PCC rule accordingly.
b)	When the AF provides individual QoS parameters instead of a QoS Reference:
-	The AF provides one or more of the following individual QoS parameters, i.e. Requested Priority, Maximum Burst Size, Requested 5GS Delay, Requested Maximum Bitrate, Requested Guaranteed Bitrate and Requested Packet Error Rate.
NOTE 2:	Different combinations of individual QoS parameters with specific parameter names exist and they are described in TS 23.501 [2] (for Time Sensitive Communication), in clause 6.1.3.23 (for integration with Time Sensitive Networking) and in TS 29.514 [36].
-	If the AF request for QoS is sent via the TSCTSF and the request contains a Requested 5GS Delay, the TSCTSF determines a Requested PDB considering the UE-DS-TT Residence Time (either provided by the PCF or pre-configured).
-	When the PCF authorizes the service information from the AF, it derives the QoS parameters of the PCC rule based on the service information and the individual QoS parameters received from the AF and TSCTSF. The PCF should select a standardized, pre-configured or existing dynamically assigned 5QI that matches the individual QoS parameters. If no 5QI exists that matches the individual QoS parameters, the PCF generates a new dynamically assigned 5QI based on the individual QoS parameters.
-	The AF may change the QoS by providing different values for the individual QoS parameters while the AF session is ongoing. If this happens, the PCF shall update the related QoS parameter sets in the PCC rule accordingly.
-	The PCF may reject the individual QoS parameters received from the AF based on operator policy or impossibility to support the requested values of the individual QoS parameters. If this happens, the PCF may provide in the response to the AF one or more combinations of individual QoS parameters that can be supported.
	In addition to the QoS Reference or the individual QoS parameters described above, the AF may provide further parameters associated with the Flow Description, e.g. parameters that describe traffic characteristics as described in clause 6.1.3.23 or 6.1.3.23a and Indication of ECN marking for L4S.	Comment by Huawei8: This and the next paragraph do not belong to the previous bullet about PCF rejection.
	The AF may also provide the PCF with QoS duration and QoS inactivity interval. The requested QoS is applied to each QoS duration interval. Once the PCF receives the request from the AF, the PCF provides a PCC Rule with the QoS parameters to SMF to allocate resources. The PCF may allocate resources at the beginning of each QoS duration interval and release the resources at the end of the corresponding QoS duration interval. This process is repeated until the AF session is revoked. If the AF has subscribed to the PCF and resource allocation for any of the QoS duration interval fails, the PCF informs the AF of the resource allocation failure.
NOTE 3:	When leveraging the QoS duration and the QoS inactivity interval, both are expected to be in the order of minutes to avoid too frequent signalling between RAN, AF and 5GC/PCF.
If the AF provides an explicit indication (i.e. Indication of ECN marking for L4S) that the UL and/or DL of the service data flow supports ECN marking for L4S or the PCF decides, based on local configuration, that the service data flow supports ECN marking for L4S, then the PCF may explicitly, or implicitly (based on PCF/SMF local configuration), indicate to the SMF to enable for ECN marking for L4S. The PCF decision may be taken, based on local configuration in PCF and SMF and L4S traffic detection result. If L4S support is detected on the UL and/or DL traffic of the service data flow, the QoS flow is enabled with ECN marking for L4S, see clause 5.37.3 of TS 23.501 [2].
The PCF generates a PCC Rule with service data flow filter (including IP Packet Filter set as in clause 5.7.6.2 of TS 23.501 [2]) or Ethernet Packet Filter set as in clause 5.7.6.3 of TS 23.501 [2]) derived from the Flow Descriptions provided by the AF, the derived PCC rule QoS parameters such a 5QI, ARP, GBR and MBR (see clause 6.3.1 for all possible PCC rule QoS parameters) and the associated TSC Assistance Container as received from the TSN AF or TSCTSF.
For TSC QoS, the PCF derives the 5QI value as defined in clause 5.27.3 of TS 23.501 [2], the PCF derives the MBR using the Requested Maximum Bitrate provided by the AF and sets the GBR equal to the MBR unless the AF provides a Requested Guaranteed Bitrate, in which case the MBR and GBR are set separately.
If the PCF gets informed about Policy Control Request Triggers relevant for the AF session, the PCF shall inform the AF about it as defined in clause 6.1.3.18.
If an AF session can adjust to different QoS parameter combinations, the AF may provide Alternative Service Requirements in a prioritized order (indicating the preference of the QoS requirements with which the service can operate) in addition to the QoS Reference or individual QoS parameters. Alternative Service Requirements contain:
-	When the AF requests the network to provide QoS with a QoS Reference, one or more QoS Reference parameters in a prioritized order.
-	When the AF requests the network to provide QoS with individual QoS parameters, one or more Requested Alternative QoS Parameter Set(s) in a prioritized order. Each Requested Alternative QoS Parameter Set is comprised of the following individual parameters: Requested 5GS Delay, Requested Guaranteed Flow Bitrate and Requested Packet Error Rate. Each requested Alternative QoS Parameter Set may also include a Maximum Burst Size parameter.
	If the AF request is sent via the TSCTSF, the TSCTSF determines a Requested PDB considering the Requested 5GS Delay and the UE-DS-TT Residence Time.
An AF that provides Alternative Service Requirements shall also subscribe to receive notifications from the PCF for successful resource allocation and when the QoS targets can no longer (or can again) be fulfilled as described in clause 6.1.3.18.
When the PCF authorizes the service information from the AF and generates a PCC rule, it shall also derive Alternative QoS Parameter Sets for this PCC rule based on the QoS Reference parameters or the Requested Alternative QoS Parameter Sets in the Alternative Service Requirements. If the AF provided Requested Alternative QoS Parameter Sets in the request, the PCF may reject any of the Requested Alternative QoS Parameter Sets it has received based on operator policy or impossibility to support the requested values of the individual parameters. If this happens, the PCF may provide in the response to the AF one or more Requested Alternative QoS Parameters Sets that can be supported.
The PCF shall enable QoS Notification Control and include the derived Alternative QoS parameter sets (in the same prioritized order indicated by the AF) in the PCC rule sent to the SMF. When the PCF notifies the AF that QoS targets can no longer be fulfilled, the PCF shall include the QoS Reference parameter or the set of Requested Alternative QoS Parameters corresponding to the Alternative QoS parameter set referenced by the SMF, or an indication that the lowest priority QoS Reference or the lowest priority set of Requested Alternative QoS Parameters of the Alternative Service Requirements cannot be fulfilled (as described in clause 6.1.3.18).
The PCF may generate policies to request to monitor the DL Periodicity associated N6 jitter and include it into a PCC rule based local policy. Based on the received PCC rule or local configuration, the SMF indicates UPF to monitor and report the requested traffic characteristics as described in clause 5.20c in TS 23.501 [2]. The N6 jitter measurement is not triggered if the Burst Arrival Time (as described in the clause 5.27.2 in TS 23.501 [2]) is received.	Comment by Huawei8: Moved down as it is in the middle of the description for Alternative Service Requirements.
NOTE 4:	The AF behaviour is out of the scope of this TS but can include adaptation to the change of QoS (e.g. rate adaptation) as well as application layer signalling with the UE.
The AF may change the Alternative Service Requirements while the AF session is ongoing. If this happens, the PCF shall update the Alternative QoS parameter sets in the PCC rule accordingly.
The AF may indicate to the PCF that the UE does not need to be informed about changes related to Alternative QoS Profiles. With this indication received from the AF, the PCF decides whether to disable the notifications to the UE when changes related to the Alternative QoS Profiles occur and sets the Disable UE notifications at changes related to Alternative QoS Profiles parameter in the PCC rule accordingly.
The PCF may generate policies to request to monitor the DL Periodicity associated N6 jitter and include it into a PCC rule based local policy. Based on the received PCC rule or local configuration, the SMF indicates UPF to monitor and report the requested traffic characteristics as described in clause 5.20c in TS 23.501 [2]. The N6 jitter measurement is not triggered if the Burst Arrival Time (as described in the clause 5.27.2 in TS 23.501 [2]) is received.
The AF may also request measurements of QoS Monitoring parameters but only in the initial request to provide QoS for the AF session (the details are described in clause 6.1.3.21). The AF may change or remove the measurement request while the AF session is ongoing. 
NOTE 5:	It is not possible to add a measurement request to an ongoing AF session that has been started without a measurement request as this could require a rebinding of QoS Flows (as described in clause 6.1.3.2.4) and potentially lead to service interruptions or even service terminations.
* * * * Next change * * * *
6.1.3.27.3	Support for delivery of multi-modal services
Enablers to support interactive media services that require high data rate and low latency communication, e.g. cloud gaming, AR/VR/XR services and tactile/multi-modal communication services are defined in TS 23.501 [2] clause 5.37.2.
For the delivery of multi-modal services, the AF may request to the NEF multiple data media flows to be setup with specific service requirements for a single UE’s PDU Session or for multiple UEs’ PDU Sessions via multiple PDU Sessions and separate request(s)s, one per PDU Session, to be setup with specific QoS requirements, using the AF session with required QoS procedure as described in clause 6.1.3.22. 
Following additional attributes are supported where the AF provides specific information for the multi-modal service:
-	Multi-modal Service ID: an identifier that refers to the multi-modal communication service. Data Media flows belonging to the same multi-modal service share the same Multi-modal Service ID.
Multi-modal Service Requirements information consisting of the following existing attributes are supported for is provided by the AF in order to provide describe the specific information and requirements for a dataevery media flow of the multi-modal service and, i.e. the AF can provide them following existing attributes multiple times, i.e. once per data media flow:
-	(Optional) QoS monitoring requirements for each data media flow.
-	QoS information and service requirements for each data media flow, that consist of: Flow description information of the data media flow and QoS parameters/QoS Reference as described in clause 6.1.3.22.
NOTE 1:	The attributes for multiple data media flows can be provided via a single or multiple AF requests.
The request to the PCF includes Multi-modal Service ID as well as service requirements for each data media flow that belongs to the multi-modal service. The PCF determines whether the request from the NEF or AF is authorized, derives the required QoS parameters  PCC rule for each media flow based on the information provided by the AF in the same way it is described in clause 6.1.3.22 and provisions in the SMFall these PCC rules to the SMF with updated policy control information for the affected PDU sSession. The PCF may reject the request received from the AF in the same way it is described in clause 6.1.3.22 if the service requirements of any media flow are not acceptable, i.e. the AF request is only accepted if the PCF authorization for every media flow is successful.
NOTE 2:	A partial acceptance of the AF request is not supported as it is not clear whether the multi-modal service can work with only a sub-set of media flows.
The AF may provide QoS monitoring requirements for each data media flow associated with the same Multi-modal Service ID. If the PCF has received the QoS monitoring requirements from the AF, the PCF generates the QoS monitoring policy for the PCC rule corresponding to the data media flow.
The AF may update the Multi-modal Service Requirements information, either to modify the attributes applicable to existing media flows or to add/remove media flows. The AF should only provide new or changed attributes in the request or indicate that an existing media flow is removed (i.e. unchanged attributes are not expected to be provided). When PCF receives further AF request with the same Multi-modal Service ID and PCF authorization of the update fails, the PCF rejects the AF rejectsrequest in the same way it is described in clause 6.1.3.22. Application may decide how to deal with the data `media flows with already authorized AF request with the same Multi-modal Service ID (e.g. stop them, adjust the AF request).
* * * * End of changes * * * *
