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Abstract of the contribution: The solution addresses the shortcoming of the current delay model which supports only for communication between the UE and the data network.   
Introduction
Current TR uses the term “Timing Domain” without any definition nor reference to what it means.  Our assumption is that in the context of the work, the actual term is “time domain” defined in TS 23.501 used in the context of TSN.
[bookmark: _Toc47342740][bookmark: _Toc45183898][bookmark: _Toc36187994][bookmark: _Toc27846863][bookmark: _Toc20150064]“5.27.1.3	Support for multiple TSN working domains
Each TSN working domain sends its own gPTP messages. The related Ethernet frames carry the gPTP multicast Ethernet destination MAC address and the gPTP message carries a specific PTP "domainNumber" that indicates the time domain they are referring to.”
Also, a few cases the term time domain is also used in the TR, with same context so there needs to be consistency on the terminology. So this pCR updates the TR and replaces the term accordingly.
****************  START of CHANGE **********************

[bookmark: _Toc26386418][bookmark: _Toc26431224][bookmark: _Toc30694620][bookmark: _Toc43906642][bookmark: _Toc43906758][bookmark: _Toc44311884][bookmark: _Toc44311997]5.3.2	Key Issue #3A: Exposure of deterministic QoS
Any AF that has knowledge of deterministic application requirements should be able to request TSC services from the 5GS and as authorized, be notified of pertinent network events. This key issue is intended to support in the 5GS, requirements from TS 22.104 [4] where a TSN bridged network may not be needed and requirements from TS 22.263 [5] for Video, Imaging and Audio for Professional Applications (VIAPA). Applications provide those requirements to 5GS for any type of PDU Session.
This KI focuses on enhancing NEF framework.
For this Key Issue, the following areas should be studied:
a)	Ability for AF to request absolute delay and jitter requirements, and mechanisms to enable the PCF to determine the 5GS QoS parameters based on the requirements received from AF.
b)	Ability for AF to indicate periodicity, burst size, burst arrival time (as defined in Rel-16 for TSC Assistance information) and Survival Time, optionally burst spread (variation of burst arrival time for DL traffic resulting from jitter on N6, if applicable) along with Timeing Domain (reference for these parameters) associated with these parameters to the NEF
c)	How to enable an application and 5GS to agree on a TSC configuration that addresses the applications needs and can be supported by 5GS.
[bookmark: _Toc26386419][bookmark: _Toc26431225][bookmark: _Toc30694621][bookmark: _Toc43906643][bookmark: _Toc43906759][bookmark: _Toc44311885][bookmark: _Toc44311998]5.3.3	Key Issue #3B: Exposure of Time Synchronization
Any AF that has knowledge of time synchronization requirements should be able to learn 5GS capabilities to support time synchronization, the AF may request time synchronization with specified requirements, and supply information that can be used to optimize and configure time synchronization procedure for connected devices.
This key issue is intended to support in the 5GS, requirements from TS 22.104 [4] where a TSN bridged network may not be needed and requirements from TS 22.263 [5] for Video, Imaging and Audio for Professional Applications (VIAPA). Applications provide those requirements to 5GS for IP or Ethernet types of PDU Sessions.
Four different time sources and methods for synchronization are foreseen:
1)	assuming use of a gPTP client (IEEE 802.1 [6] Time Aware System) or PTP client (IEEE 1588-2008 [13] and gPTP protocol which conveys the timing information, e.g. located in the DN, and mapping to 5GS time in 5GC (time sync methods as defined in Rel-16).
2)	assuming use of the 5GS time source by 5GS and AF (e.g. it could also be GPS time source used by both 5GS and AF); where UPF/NW-TT creates the time sync methods conveyed in gPTP messages as defined in Rel-16 or in PTP messages over UDP/IP as defined in IEEE 1588-2008 [13] for conveying the timing information.
3)	assuming use of the 5GS time source by 5GS and AF (e.g. it could also be GPS time source used by both 5GS and AF); where the 5G-AN provides a 5GS reference time to the UE via 3GPP radio layer and UE may provide it to the applications or devices behind the UE by implementation specific means out of scope of 3GPP.
4)	assuming use of the 5GS time source by 5GS and AF (e.g. it could also be GPS time source used by both 5GS and AF); where DS-TT creates the time sync methods conveyed in gPTP messages or in PTP messages over UDP/IP as defined in IEEE 1588-2008 [13] for conveying the timing information.
For these four emethods, this key issue aims to support exposure for Time Synchronization service offered by 5GS:
a)	Exposure of the 5GS capability to activate Time Synchronization from the AF for a TSN Domain GM or 5G GM (i.e. for VIAPA applications).
a.	Ability for network to expose the support for synchronization and the supported time synchronization method (i.e. method 1, 2, 3 or 4 as above) from NEF towards AF.
b.	Ability for AF to request activation/deactivation of Time Synchronization service targeting a UE or a group of UEs and indicate the clock domain (i.e. IEEE TSN Domain GM or 5G GM) and clock accuracy (with an accuracy of e.g. 1 microsecond).
c. Ability to support the time synchronization service for IP and Ethernet types of PDU Sessions.

[bookmark: _Toc516555668][bookmark: _Toc26386420][bookmark: _Toc26431226][bookmark: _Toc30694622][bookmark: _Toc43906644][bookmark: _Toc43906760][bookmark: _Toc44311886][bookmark: _Toc44311999]5.4	Key Issue #4: supporting the fully distributed configuration model for TSN
[bookmark: _Toc26386421][bookmark: _Toc26431227][bookmark: _Toc30694623][bookmark: _Toc43906645][bookmark: _Toc43906761][bookmark: _Toc44311887][bookmark: _Toc44312000]5.4.1	Description
[bookmark: OLE_LINK6]Fully distributed TSN model is defined in IEEE 802.1Qcc [7]. Unlike the fully centralized model supported in Rel-16, there is neither a Centralized Network Configuration (CNC) entity nor an entity that has the knowledge of the entire TSN network in fully distributed TSN model. The configuration information for stream resource registration is propagated along the paths from the Talker to Listeners. The 5G CP (i.e. PCF) cannot get the TSN stream requirements and configuration information from a TSN entity in control plane.
In order to support integration of 5GS with the TSN network deployed in fully distributed model, the 5GS should be able to read the configuration information carried in the TSN stream resource registration messages (e.g. MSRP messages) and modify the messages as a TSN bridge based on the 5GS capability. The 5G CN CP should also be able to retrieve the TSN stream requirements from the messages transmitted in user plane. Therefore, the enhancements needs to be studied for 5GS to support fully distributed TSN model:
[bookmark: _Toc23402387][bookmark: _Toc23402417][bookmark: _Toc26386422]-	Which IEEE protocols need to be supported?
-	How the 5GS retrieves the TSN stream requirements?
-	How to enforce the TSN stream requirements using 3GPP QoS parameters?
-	Which entity, (e.g. the UE/DS-TT, UPF/NW-TT, SMF or PCF), is responsible for read/modify the TSN stream resource registration messages, and how the 5GS modifies the TSN stream resource registration message based on 5GS Bridge capability and the configuration information carried in the message?
NOTE: This key issue is not addressed within Rel-17 timeframe.
[bookmark: _Toc513028520][bookmark: _Toc30694624][bookmark: _Toc43906646][bookmark: _Toc43906762][bookmark: _Toc44311888][bookmark: _Toc44312001]5.5	Key issue #5: Use of Survival Time for Deterministic Applications in 5GS
[bookmark: _Toc513028521][bookmark: _Toc30694625][bookmark: _Toc43906647][bookmark: _Toc43906763][bookmark: _Toc44311889][bookmark: _Toc44312002]5.5.1	Description
The objective of this Key Issue is to introduce Use of Survival Time for Deterministic Applications in 5GS.
Periodic deterministic communication service performance requirements are described in clause 5.2 of Rel-17 TS 22.104 [4]. Survival time is included in the requirements.
This key issue aims at studying solutions on how to transfer the survival time  to RAN. In more detail:
-	how to deliver survival time to 5G system;
-	How 5GS acquires the additional assistance information reflecting survival time, e.g. interworking with CNC and/or use of AF or NEF without interworking with CNC or with CUC or other method..
NOTE:	It is assumed that SA WG2 will engage with IEEE in order to ask for enhancements in managed objects provided by CNC/CUC to be able to acquire survival time from CNC. Should IEEE not be in a position to provide survival time via CNC, then SA WG2 may need to study alternative solutions.
How and when to apply Survival Time assistance information is up to RAN WGs.
[bookmark: _Toc16839388][bookmark: _Toc22192656]****************  Next CHANGE **********************

[bookmark: _Toc30694652][bookmark: _Toc43906675][bookmark: _Toc43906791][bookmark: _Toc44311917][bookmark: _Toc44312030]6.5.2	Functional Description
The following capabilities are proposed using QoS request from AF:
-	The AF requests TSC QoS and provides traffic pattern as assistance parameters via External Parameter Provisioning, supplying the NEF. with requirements for one or more of a 5GS delay, Guaranteed Flow Bit Rate, Flow Direction, Burst Arrival Time at UE (uplink) or UPF (downlink), Burst Size, Burst Periodicity, Survival Time, e2e delay, and a Timeing Domain. The AF also provides a Traffic Description, Target UE Identification, AF Identification, and a QoS Reference. AF may also request subscription to events defined in Table 6.1.3.18-1, TS 23.503 [12]. Example relevant events are Resource allocation outcome, QoS targets can no longer (or can again) be fulfilled, QoS Monitoring parameters. Service Data Flow deactivation (when the QoS flow is removed); and then the PCF may decide to subscribe to PCRTs in the SMF example PCRTs that may be used as defined in, Table 6.1.3.5-1, TS 23.503 [12] such as GFBR of the QoS Flow can no longer (or can again) be guaranteed. Additional events and PCRTs may be considered in the normative phase. Note GPSI may be applied to identify the individual UE in a manner similar to that used for AF influence on Traffic Routing (see TS 23.501 [2], clause 5.6.7). The NEF authorizes the AF request and forwards the request to the PCF. Then:
-	The PCF may, according to PCC rule authorization, choose a 5QI based on the QoS Reference and dynamically set the PDB and/or MDBV according to the received 5GS Delay and Burst Size requirements. As authorized, AF specified parameter values are used to over-ride default values, for the 5QI. If an AF request for a parameter value exceeds an authorization, the PCF may assign the highest authorized value. The GFBR for QoS Flow is set according to the Guaranteed Flow Bit Rate.
-	The 5GS may set the TSCAI Burst Arrival Time (BAT), Periodicity and Survival Time according to the requested Periodicity, Burst Arrival Time and Survival Time received from the AF.
-	If Timeing Domain information was supplied by the AF and the 5GS uses the same Timeing Domain, then no adjustment is needed for deriving TSCAI information. If the Timeing Domain provided by AF is different from 5GS Timeing Domain and the SMF has clock drift information for that Timeing Domain (i.e. clock drift between 5G timing and AF supplied Timeing Domain), then 5GS may adjust the TSCAI information so that it reflects the 5GS Clock. If Timeing Domain information is not provided or the SMF does not have synchronization information for a requested Timeing Domain, then the TSCAI information will be used without adjustment.
-	If the AF provides burst spread, the 5GS will provide burst spread as part of TSCAI to the NG-RAN.
	When subscribed events are met the PCF reports them to the NEF, and NEF will notify the AF. The subscribe event may be reported once the SMF reports a PCRT to the PCF.
-	Following the procedure in clause 4.16.5.1, TS 23.502 [3]. PCF reports them to the NEF, and NEF notifies the AF.
-	The 5GS exposes the following Deterministic QoS Capability information to aid the AF in formulating a request for TSC QoS that will be acceptable to the 5GS:
-	5GS Support for TSC.
-	5GS Support for providing TSC assistance information.
-	Support for UE and UPF Hold and Forward Buffers.
-	Minimum 5GS Delay supported.
-	The 5GS provides the response to a request from an AF for TSC QoS.
Editor's note:	Whether and how to apply Hold and forward buffers for IP PDU Sessions and Ethernet PDU sessions if CNC is not present  is FFS.
The following capabilities are proposed for TSC connectivity monitoring:
-	The AF sends request to NEF to monitor the status of TSC connectivity via a set of events for a UE or group of UEs.
-	If the request is authorized, the NEF subscribes the required monitoring events to suitable NFs (e.g. UDM, AMF, SMF, PCF).
-	When the NF detects the subscribed events occurs, the NF sends the event notification to NEF. The NEF forwards to the AF the received reporting event.
Editor's note:	The list of monitoring events applicable for the suitable NF needs to be defined, as it is FFS.
To support notification, the additional events may be added to the list of monitoring capabilities specified for the NEF in TS 23.502 [3] (see clause 4.15.3.1). Existing events can be subscribed to, such as: PDU Session Status, Communication failure, and Loss of Connectivity.
[bookmark: _Toc30694653][bookmark: _Toc43906676][bookmark: _Toc43906792][bookmark: _Toc44311918][bookmark: _Toc44312031]6.5.3	Procedures
An overall procedure for Native 5GS deterministic QoS is illustrated in Figure 6.6.3-1:


Figure 6.6.3-1: Procedure for Exposure the deterministic QoS
1.	PDU Session Establishment for UE1 as specified in clause 4.3.2.2.1 of TS 23.502 [3]. During this step NFs may notify the NEF of Deterministic QoS Capability information to be exposed in Step 2.
2.	The NEF exposes Deterministic QoS Capability to AF, as shown in Figure 6.5.3-2
3.	Setting up an AF session with required QoS procedure specified in the TS 23.502 [3] clause 4.15.6.6. is executed with the following modifications:
-	The parameters described in clause 6.5.2 "Function Description" may be specified in the AF request to the NEF
-	The NEF may forward to the PCF the additional parameters received at the NEF, and the PCF derives the 5QI and sets the PCC Rule accordingly. The PCF includes the Time Domain to the PCC Rule.
-	The response from PCF to NEF, and NEF to AF contains additional information on the TSC resources allocated for the request.
4.	The PCF creates the PCC rule and provides to SMF. And PCF also includes the TSC traffic pattern information from NEF/AF.
5.	The SMF calculates the TSCAI similar to TS 23.501 [2] clause 5.27.2, with the following modifications:
	The SMF assigns the TSCAI with the Time Domain as received from the PCF to a QoS Flow. If the SMF receives clock drift information from UPF for that Timeing Domain (i.e. clock drift between 5G timing and AF supplied Timeing Domain), then SMF may adjust the TSCAI information of the QoS Flow so that it reflects the 5GS Clock.
6.	The SMF configures the U-plane and sends the N2 message with TSCAI to NG-RAN. The SMF distributes the parameters for Hold and Forward Buffering to the UE and UPF.
Editor's note:	How the parameters for H&F buffering are created and sent to the UE and UPF is FFS.
AF requested TSC QoS:
The following procedure is used to expose 5GS information to aid the AF in formulating a request for TSC QoS (step 3 of Figure 6.6.3-1).


Figure 6.5.3-1: 5GS Capability exposure and AF request
The NEF obtains 5GS capability information using services provided by other NFs.
TSC connectivity monitoring:


Figure 6.5.3-3: Procedure for TSC connectivity monitoring
1.	The AF sends Nnef_EventExposure_Subscribe Request to NEF to monitor the status of TSC connectivity via a set of events for a UE or group of UEs. The events are those listed in clause 5.2.6.2.2 of TS 23.502 [3].
	Event Reporting Information defines the type of reporting requested (e.g. one-time reporting, periodic reporting or event based reporting, for Monitoring Events).
2.	If the reporting event subscription is authorized by the NEF, the NEF sends the Subscribe Requests to the related NFs that detect the events, as described in TS 23.502 [3] procedures for subscription to these events.
3.	The NEF sends Nnef_EventExposure_Subscribe Response to AF as described in TS 23.502 [3] procedures for subscription to these events.
4.	The NFs detects the monitored event occurs and sends the event report to the NEF as described in TS 23.502 [3] procedures for subscription to these events.
5.	The NEF sends to the AF the notification of TSC communication monitoring event changed as described in TS 23.502 [3] procedures for subscription to these events.
Editor's note:	Whether there is a need to define new monitoring events for TSC monitoring and which ones are those is FFS.
[bookmark: _Toc30694654][bookmark: _Toc43906677][bookmark: _Toc43906793][bookmark: _Toc44311919][bookmark: _Toc44312032]6.5.4	Impacts on services, entities and interfaces
Impacts on existing entities and interfaces
The solution has the following impacts:
1.	An additional Nnef service is used to expose 5GS TSC capabilities to the AF
2.	Additional parameters are included in existing messages in the "AF session with required QoS procedure" specified in the TS 23.502 [3] clause 4.15.6.6.
3.	The PCF uses the additional AF supplied parameters to calculate a PCC rule
4.	"Burst Spread" is sent from the PCF to the SMF, which uses it to determine a Burst Spread TSCAI parameter.
5.	Time Domain is provided from PCF to the SMF, which is used by the SMF to associate the QoS Flow to a Time Domain. The solution assumes that the 5GS can be made aware of the timing in the AF supplied Timeing Domain, this can be provided via Time Synchronization service as described in Solution #7.
Editor's note:	UE and UPF impacts are FFS.
AF:
-	Deliver TSC connectivity monitoring request message to NEF.
-	Deliver TSC QoS request with TSC QoS reference, TSC traffic pattern, and subscription to events to the PCF.
[bookmark: _Toc30694655][bookmark: _Toc43906678][bookmark: _Toc43906794][bookmark: _Toc44311920][bookmark: _Toc44312033]6.6	Solution #6 TSC communication without TSN network
[bookmark: _Toc43906679]This solution has been merged with Solution #5
[bookmark: _Toc30694660][bookmark: _Toc43906680][bookmark: _Toc43906795][bookmark: _Toc44311921][bookmark: _Toc44312034]6.7	Solution #7: Exposure of Time Synchronization
[bookmark: _Toc30694661][bookmark: _Toc43906681][bookmark: _Toc43906796][bookmark: _Toc44311922][bookmark: _Toc44312035]6.7.1	Introduction
For Key Issue #3B: Exposure of time synchronization, a solution is needed that allows "any AF that has knowledge of deterministic application requirements" to "be able to request TSC services from the 5GS and as authorized, be notified of pertinent network events." This solution provides a mechanism to do that whereby the AF may learn 5GS capabilities to support time synchronization, request time synchronization with specified requirements, and supply information that can be used to optimize and configure time synchronization procedure for connected devices.
[bookmark: _Hlk39835888]The solution is applicable for IP and Ethernet types of PDU Sessions.
The solution is applicable for the following synchronization methods:
1)	assuming use of a gPTP client (IEEE 802.1AS [6] Time Aware System) or PTP client (IEEE 1588-2008 [13]), e.g. including leveraging the DS-TT and NW-TT capabilities defined in Rel-16 with IEE802.1AS protocol support.
2)	assuming use of a gPTP client (IEEE 802.1AS [6] Time Aware System) or PTP client (IEEE 1588-2008 [13]) in UPF/NW-TT, where the time source is provided by the 5GS, and UPF/NW-TT is configured to create the (g)PtP message for conveying the timing information (time sync methods as defined in Rel-16).
3)	assuming use of the 5GS time source by 5GS; where the 5G-AN provides a 5GS reference time to the UE via 3GPP radio layer and UE may provide it to the applications or devices behind the UE by implementation specific means out of scope of 3GPP.
4)	assuming use of the 5GS time source by 5GS; where the 5G-AN provides a 5GS reference time to the UE via 3GPP radio layer and DS-TT provides PTP messages for conveying the timing information to devices behind the UE.
This solution can be used together with e.g. Solution #1 for the time source to locate in a TSN node behind the DS-TT/UE.
To enable the above capabilities, this solution proposes to enhance External Exposure of Network Capability (see TS 23.501 [2], clause 5.20), specifically for Provisioning and Monitoring capabilities.
To cover a wide range of possible time synchronization requirements for TSC applications, the AF requests is supplemented with requirements for synchronization. When a requirement for a specific synchronization parameter is provided in the AF request, the PCF may dynamically replace default values with values that meet the specific requirement provided by the AF.
[bookmark: _Toc30694662][bookmark: _Toc43906682][bookmark: _Toc43906797][bookmark: _Toc44311923][bookmark: _Toc44312036]6.7.2	Functional Description
The following capabilities are proposed:
-	The AF requests Time Synchronization service via External Parameter Provisioning, supplying the NEF with requirements for one or more of a time synchronization method, supported (g)PTP versions, Timeing Domain, grandmaster priorities, required synchronization accuracy (both in terms of required gPTP rate for each DN port, synchronization accuracy in microseconds per device link, and number of connected gPTP slaves in case 5GS provides the Timeing Domain). The AF also provides Target UE(s) Identification or Spatial Validity Condition (i.e. to target a geographical area), AF Identification. Note GPSI may be applied to identify the individual UE in a manner like that used for AF influence on Traffic Routing (see TS 23.501 [2], clause 5.6.7). Then:
-	Time synchronization method 1 (the time source is located in the DN or device side):
	Timeing Domain is provided from the DN or Device Side and gPTP or PTP method is applied, The PCF may, according to PCC rule authorization, choose a 5QI based on the QoS Reference and dynamically set the PDB and/or MDBV according to requirements for gPTP protocol (e.g. required number of synchronization clients and gPtP messaging rate). The 5GS acts as a PTP Boundary Clock. For Ethernet type PDU sessions, both PTP over UDP/IP and gPTP over Ethernet are applicable. For IP type PDU sessions, PTP over UDP/IP is applicable. In this case, neither the NW-TT port or DS-TT port is a (g)PTP grandmaster.
NOTE 1:	It is assumed that 5G internal system clock is made available to all user plane nodes in the 5G system (e.g. to UEs via SIB/RRC messages).
-	Time synchronization method 2 (the time source is provided by the UPF/NW-TT in 5GS via gPTP or PTP):
	Timeing Domain is to be provided from the 5GS (or the AF and the 5GS shares the same Timeing Domain) The PCF may, according to PCC rule authorization, choose a 5QI based on the QoS Reference and dynamically set the PDB and/or MDBV according to requirements for gPTP protocol. Further, the PCF may, according to PCC rule authorization, choose a gPTP message generation rate for the UPF/NW-TT adaptively. If the AF does not provide a required gPTP message rate, the 5GS may determine a gPTP message rate based on 5GS constraints. The 5GS acts as a (g)PTP grandmaster. For Ethernet type PDU sessions, both PTP over UDP/IP and gPTP over Ethernet are applicable. For IP type PDU sessions, PTP over UDP/IP is applicable. The PTP grandmaster resides in NW-TT.
-	Time synchronization method 3 (the time source is provided by the 5GS and 5G-AN provides a 5GS reference time to the UE via 3GPP radio layer; UE provides time information to attached devices using implementation specific means):
	Timeing Domain is not applicable. A PCC rule for time synchronization is not required. The method is applicable for both IP type and Ethernet type PDU sessions.
-	Time synchronization method 4 (the time source is provided by the DS-TT in 5GS via gPTP or PTP):
	Timeing Domain is to be provided from the 5GS (or the AF and the 5GS shares the same Timeing Domain). The 5GS acts as a (g)PTP grandmaster. For Ethernet type PDU sessions, both PTP over UDP/IP and gPTP over Ethernet are applicable. For IP type PDU sessions, PTP over UDP/IP is applicable. The PTP grandmaster resides in DS-TT. Solution #X: "PTP GM support by DS-TT" describes the details for the PTP grandmaster in DS-TT. In case the DS-TT cannot act as a GM, then the GM is activated in NW-TT. NEF can be the coordinator to activate/deactivate the PTP functionalities in DS-TT and NW-TT.
Editor's note:	Need to provide additional information (e.g. required accuracy) received from the AF to the UE/DS-TT using PMIC for any of the above methods is FFS.
-	If the AF does not provide a required synchronization accuracy over the air interface, the 5GS may determine a synchronization accuracy based on 5GS constraints.
NOTE 2:	this is intended for a wide range of applications, ex. motion control use-cases, VIAPA, smart grid applications where requirements for synchronization accuracy and deployment scenario may be very diverse.
-	The 5GS exposes the following to aid the AF in formulating a request for Time Synchronization that will be acceptable to the 5GS:
-	5GS Support for Time Synchronization to 5GS.
-	supported time synchronization methods (i.e. method(s) 1, 2, 3, 4).
-	For method 2, additional information is exposed, including grandmaster clock quality and clock identity that are provided by UPF/NW-TT.
-	supported (g)PTP versions:
-	IEEE 802.1AS [6] (i.e. gPTP), and/or
-	PTP over UDP/IPv4 according to IEEE 1588-2008 [13] Annex D, and/or
-	PTP over UDP over IPv6 according to IEEE 1588-2008 [13] Annex E.
-	Minimum Time Synchronization accuracy supported.
-	Minimum gPTP or PTP message generation supported, and maximum number of clients that can be supported at the minimum gPTP or PTP message rate.
To support notification, the additional events may be added to the list of monitoring capabilities specified for the NEF in TS 23.502 [3] (see clause 4.15.3.1).
****************  NEXT CHANGE **********************
[bookmark: _Toc43906717][bookmark: _Toc43906832][bookmark: _Toc44311958][bookmark: _Toc44312071]6.13	Solution #13: Mechanism for AF requesting 5G network jitter
[bookmark: _Toc22214909][bookmark: _Toc500949099][bookmark: _Toc43906718][bookmark: _Toc43906833][bookmark: _Toc44311959][bookmark: _Toc44312072]6.13.1	Description
[bookmark: _Toc500949101]This solution is for key issue#3A, which addresses Exposure of deterministic QoS including aspects related to:
-	Ability for AF to request absolute delay and jitter requirements, and mechanisms to enable the PCF to determine the 5GS QoS parameters based on the requirements received from AF.
-	Ability for AF to indicate periodicity, burst size and burst arrival time (as defined in Rel-16 for TSC Assistance information), optionally burst spread (variation of burst arrival time for DL traffic resulting from jitter on N6, if applicable) along with Timeing Domain (reference for these parameters) associated with these parameters to the NEF.
This solution proposes a mechanism for AF requesting jitter requirements.
The main idea is that the AF provides request for jitter, and 5G system calculate the jitter based on a group of E2E packet delay between UE and PSA UPF. After PCF getting a group of E2E delay data in measurement period, the PCF may use the IETF RFC1889 method to calculate the jitter and send the jitter value to AF. Considering R16 QoS monitoring mechanism, the measurement period, the packet delay measurement frequency in RAN and UPF has been defined in QoS monitoring PCC rules, therefore the only update is enhancing PCF to calculate the jitter.
Editor's note:	Whether the NWDAF can be introduced to do jitter calculation is FFS.
AF sends a request for jitter calculation by using Nnef_AFsessionWithQoS_Create request message to NEF, the indication of jitter requirement, jitter measurement period, sample frequency ,are included in the request, and are sent to PCF via NEF.
When PCF accepts the jitter requirement, PCF generates the QoS Monitoring policy for a service data flow, based on the request from AF. In the QoS Monitoring PCC rule, the QoS monitoring period can be the same as jitter measurement period; QoS monitoring reporting frequency can be the same as jitter sample frequency. Then PCF provides the QoS Monitoring policy to the SMF.
When SMF gets the PCC rules for jitter calculation, the SMF sends the QoS Monitoring request to the PSA UPF via N4 and NG-RAN via N2 signalling to request the QoS monitoring between PSA UPF and NG-RAN, as described in TS 23.501 [2] clause 5.33.3.When the reporting trigger(s) is satisfied, e.g. the reporting period expires, or the PDU Session is released, the UPF reports the calculated packet delay value(s) to the SMF, and the SMF sends the reports to the PCF. PCF may use the IETF RFC1889 method to calculate the jitter by considering the packet delay value(s), jitter measurement period and sample frequency, and then sends the jitter value back to AF.
Editor's note:	It is FFS whether there are other parameters should be considered for jitter calculation.
The sample packet frequency for jitter calculation may comply with Poisson sampling, because it ensures an unbiased and uniformly distributed sampling during jitter measurement period. However, alternate sampling methodologies are possible. For example, continuous sampling of a constant bit rate stream (i.e., periodic packet transmission) is a possibility. (IETF RFC 3393).
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