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[bookmark: _Hlk514274591]1		Discussion
At SA WG2 Meeting #141E, the following was agreed in the Conclusion for KI#3A, for Solution #5:
“For ETH PDU Sessions, in order to reuse hold and forward functionality in the DS-TT and NW-TT, Qbv parameters can be derived by NEF/PCF based on AF request (with no impact to nodes other than NEF/PCF) and provided to NW-TT/DS-TT. It is assumed that Rel-16 hold and forward functionality in DS-TT and NW-TT is re-used.”
However, in Solution #5 there remains the EN:
 “Editor's note:	Whether and how to apply Hold and forward buffers for Ethernet PDU sessions if CNC is not present is FFS.”
This should be replaced with text that reflects the above agreement that Qbv parameters can be derived by NEF/PCF based on AF request.
Proposal 1: Remove the EN and updated Solution #5 to reflect the Conclusion agreement.

At SA WG2 Meeting #141E, the following EN was introduced in the Conclusion for KI#3A:
1. Editor's note:	Whether the Burst Spread should be included is FFS.
In KI #3A “Burst Spread” requested by the AF and defined as the “variation of burst arrival time for DL traffic resulting from jitter on N6” is to be studied. We note:
· In Solution #5, burst spread provided by the AF is sent by the 5GS as a TSCAI parameter to the NG-RAN. The RAN could use this new TSCAI parameter to calculate an actual burst arrival time as a nominal BAT + Burst Spread. Alternatively, the AF could include Burst Spread in its determination of burst arrival time, obviating the need for a separate Burst Spread parameter sent by the AF to the 5GS, and a separate Burst Spread TSCAI parameter. 
· In Solution #22 it is proposed to detect the burst spread in the UPF. This is used to:
· Support deterministic Tx on N3 by buffering DL packets in the UPF.  Supporting TSN on N3 was not in-scope for the Rel. 16 5GS TSN bridge, and it is not clear how TSN on a network segment within the 5GS (N3) is to be supported now. This also seems to go beyond the scope of KI #3 where “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 hence there is no TSN network (including a CNC) to configure “deterministic Tx on N3”
· De-jitter DL packets received on N6. This seems unnecessary since it only delays the arrival of packets that would otherwise arrive early at the RAN (before the specified BAT). There is no RAN requirement for this, and in fact it may degrade RAN performance since opportunisitic early scheduling of packets (that arrive before the BAT) is precluded if they are buffered in the UPF.
· Automatically adjust the TSCAI in the RAN and them send the “egress time window” to the UE (see Figure 6.22.3-1 step 6). However, depending on the deterministic use case, adjusting the egress time window may not be acceptable to the listener/endpoint. Other options, such as the AF altering the source timing may be prefered.  
Observation: A separate burst spread provided by the AF to the 5GS is not needed if “burst spread” known to the the AF is combined with BAT. The resultant BAT hence accommodates N6 jitter as known by the AF (for example as provided to the AF by the Talker via an 802.1Qcc TimeAwareTspec). The benefit of measuring burst spread at the UPF to support TSN on N3, dynamically adjust TSCAI for the RAN and to adjust egress times at the UE is questionable and use case dependent
Proposal 2: The AF does not need to provide a Burst Spread parameter. Burst Spread known to the AF can be used to adjust BAT and 802.1Qbv parameters used to configure Hold and Forward Buffers in the UE/DS-TT 

At SA WG2 Meeting #141E, the following EN was introduced in the Conclusion for KI#3A:
Editor's note:	Need for Jitter measurement is FFS.
KI #3A specifies that the “ability for AF to request absolute delay and jitter requirements” is to be studied. Solution #13 proposes that the AF can request a jitter requirement and receive jitter estimates from the PCF. The PCF determines the jitter based on R16 QoS monitoring that provides E2E packet delay measurements (between UE and PSA UPF). The use of jitter measurements by the AF is use case dependent and need not be standardized by 3GPP. However, we note the following options are enabled if jitter is measured:
1. A management system may be alerted if reported jitter exceeds acceptable bounds (eg: a required SLA)
2. The AF may interact with a Talker endpoint to alter Tx times so 5GS introduced jitter does not cause packets to be dropped at hold and forward buffers or DN bridges
3. The AF may alter 5GS TSCAI (BAT) and 802.1Qbv parameters used to configure hold & forward buffers so packets are not dropped in the 5GS. 
Proposal 3: The AF may specify jitter parameters and receive jitter measurements from the 5GS as proposed in Solution #13. How the jitter is used by the AF is left to implementation.

2		Proposal
The following change is proposed for TR 23.700-20.
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For Key Issue #3A: Exposure of deterministic QoS, 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 TSC, request QoS with specified requirements and supply information that can be used to derive TSCAI for 5GS QoS flows. The solution is applicable for all PDU Session Types (IP, Ethernet and unstructured), and is independent of DN TSN protocols (IEEE 802.1Qbv [8], IEEE 802.1Qci, IEEE 802.1Qcc [7]).
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 notify for the support of the capability to provide deterministic QoS. To reuse the "Setting up an AF session with required QoS" procedure in TS 23.502 [3], clause 4.15.6.6 is proposed for setting QoS for TSC.
To cover a wide range of possible QoS parameters for TSC applications, the QoS Reference currently used in AF QoS requests is supplemented with requirements for specific parameters. When a requirement for a specific parameter is provided in the AF request, the PCF may, for the referenced QoS profile, dynamically replace default values with values that meet the specific requirement provided by the AF.
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The following capabilities are proposed using QoS request from AF:
-	The AF requests TSC QoS and provides traffic pattern as assistance parameters via procedure "Setting up an AF session with required QoS procedure", supplying the NEF. with requirements for one or more of a 5GS delay, jitter, Guaranteed Flow Bit Rate, Flow Direction, Burst Arrival Time at UE (uplink) or UPF (downlink), Burst Size, Burst Periodicity, Survival Time, and a Time Domain. The AF also provides a Traffic Description, Target UE PDU session 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 of 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 1:	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 Time Domain information was supplied by the AF and the 5GS uses the same Time Domain, then no adjustment is needed for deriving TSCAI information. If the Time Domain provided by AF is different from 5GS Time Domain and the SMF has clock drift information for that Time Domain (i.e. clock drift between 5G timing and AF supplied Time Domain), then 5GS may adjust the TSCAI information so that it reflects the 5GS Clock. If Time Domain information is not provided or the SMF does not have synchronization information for a requested Time 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 subscribed 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 the events to the NEF, and NEF notifies the AF.
NOTE:	The minimum and maximum 5GS delays are independent from packet-length transmission time.
-	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 Ethernet PDU sessions if CNC is not present is FFS.
For ETH PDU Sessions, in order to reuse hold and forward functionality in the DS-TT and NW-TT, Qbv parameters can be derived by NEF/PCF based on AF request.
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. AMF, SMF).
-	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.
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 in that list that are relevant for TSC and can be subscribed to are : PDU Session Status (detected by SMF), Communication failure(detected by AMF), and Loss of Connectivity (detected by AMF). The jitter measurements as described in Solution 13 can also be reported via the Nnef_AFsessionWithQoS service or Nnef_EventExposure services to support subscription and notification of QoS Monitoring for URLLC (see TS 23.502 [3] clause 4.2.6.9 and TS 23.503 [12] clause 6.1.3.18).
For supporting TSC communication, which may be beyond IEEE  802.1 TSN applications,  DS-TT and NW-TT in Rel-17 have similar functionalities as in Rel-16 such as: handling of PTP messages similarly as gPTP messages are handled in Rel-16, BMIC signalling for NW-TT and PMIC signalling for both DS-TT and NW-TT.
* * * * Second change * * * *

8.x	Key Issue #3A: Exposure of deterministic QoS
The following is taken as the basis for the way forward:
Take solution#5 as basis for KI#3A:
-	The AF provides traffic related description and QoS requirement:
-	UE related Identification used to determine target UE PDU Session, AF Identification, a Traffic Description, a 5GS delay, Bandwidth, which are used to identify the target traffic and related QoS requirement.
-	Flow Direction, Burst Arrival Time at UE (uplink) or UPF (downlink), Burst Size, Burst Periodicity, and a Timing Domain, which are used for efficient scheduling in RAN for Ethernet PDU sessions. It is also assumed that the AF considers Burst Spread in its determination of burst arrival time, obviating the need for a separate Burst Spread parameter sent by the AF to the 5GS, and a separate Burst Spread parameter within TSCAI.
Editor's note:	Whether the Burst Spread should be included is FFS.
-	For ETH PDU Sessions, in order to reuse hold and forward functionality in the DS-TT and NW-TT, Qbv parameters can be derived by NEF/PCF based on AF request (with no impact to nodes other than NEF/PCF) and provided to NW-TT/DS-TT. It is assumed that Rel-16 hold and forward functionality in DS-TT and NW-TT is re-used.
Editor's note:	Whether a requirement exists that hold and forward functionality is needed for VIAPA services needs to be confirmed by SA1.
Editor's note:	Need for Jitter measurement is FFS.
· The AF may specify parameters for monitoring jitter and the 5GS determines jitter and sends notifications to the AF as described in Solution #13. 


* * * * End of changes * * * *
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