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	[bookmark: _Hlk55138113]Reason for change:
	The following EN was added during the During the SA2#145E.

Editor's note:	Handling of PMIC exchange with UE(s) in idle mode is FFS.
Normally, PMIC is delivered via NAS to a UE in idle mode with paging.
However, all the UEs with a DNN/S-NSSAI may be affected by a Synchronization Activation/Modification/Deactivation request from an AF/TSCTSF. It may cause delays and congestions to the other UEs in the same paging zone, as all the paging resources of the paging zone can be comsumed by the Synchronization Activation/Modification/Deactivation request from the AF/TSCTSF.

During tha SA2#146E, the following is added to 5.23 of 23.501.
- If the originating NF does not require immediate delivery, it may indicate that the AMF is allowed to use ATC.

During SA2#147e, it was agreed that the signaling optimization for UEs in IDLE mode is needed, but how to apply to specification was not agreed.

CR#0634 introduced a new clause for TSCTSF and PCF. So 6.1.3.23 specifies TSN AF and PCF. 

The description related to TSC Assistance Container has been moved to a new and independent clause by CR#0634 and the description in clause 6.1.3.23 is no longer correct.


	
	

	Summary of change:
	Remove TSCTSF from the clause 6.1.3.23 (undo changes), since it does not apply for TSN. 
Add new clause on support for TSC. 
Revise the text in clause 6.1.3.22 regarding use of TSN AF.
The statement related to the TSC Assistance Container is corrected by referring to the new clause. 
- TSCTSF or TSN AF may indicate that the AMF is allowed to use ATC when it sends PMIC.
Furthermore, a note is moved to its corresponding paragraph.

	
	

	Consequences if not approved:
	The spec will have ambiguity handling of PMIC exchange with UE(s) in idle mode.
Misalignment in functionality description.
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***** BEGIN 1st CHANGE *****
[bookmark: _Toc19197358][bookmark: _Toc27896511][bookmark: _Toc36192679][bookmark: _Toc37076410][bookmark: _Toc45194856][bookmark: _Toc47594268][bookmark: _Toc51836899][bookmark: _Toc83357755]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 jitter) 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 which refers to pre-defined QoS information. In addition to 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 QoS parameters:
-	When the PCF authorizes the service information from the AF and generates a PCC rule, it derives the QoS parameters of the PCC rule based on the service information and the indicated QoS reference parameter.
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 parameter 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:
-	The AF provides the following QoS Parameters associated with the Flow Description. One of the following:
a)	In the case that the AF takes the role of TSN AF which is a 5GC NF, TSC Assistance Container: describes the traffic characteristics (burst arrival time, periodicity, survival time and Flow direction) needed for TSCAI determination (as described in clause 5.27 of TS 23.501 [2]); or
b)	In the case that the AF belongs to a third partyis not TSN AF: burst arrival time, flow direction, periodicity, survival time and time domain.	Comment by Ericsson: A trusted AF may also provide individual QoS parameters
-	QoS information, i.e. priority, maximum Burst Size, 5GS Requested delay and Maximum Flow Bitrate.
The PCF performs Session binding using the DS-TT port MAC address or UE IP address.
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 mapped 5QI, ARP, GBR and MBR, and the associated TSC Assistance Container as received from the TSN AF or TSCTSF.
The PCF derives the 5QI value as defined in clause 5.27.3 of TS 23.501 [2], the PCF derives the GBR using the Maximum Flow Bitrate provided by the AF. The SMF binds the PCC Rule to a QoS Flow as defined in clause 6.1.3.2.4.
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 containing one or more QoS reference parameters in a prioritized order (which indicates the preference of the QoS requirements with which the service can operate). If so, the AF 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 in the Alternative Service Requirements.
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 corresponding to the Alternative QoS parameter set referenced by the SMF or an indication that the lowest priority QoS reference of the Alternative Service Requirements cannot be fulfilled (as described in clause 6.1.3.18).
NOTE 2:	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.

***** 2nd CHANGE *****

[bookmark: _Toc36192680][bookmark: _Toc37076411][bookmark: _Toc45194857][bookmark: _Toc47594269][bookmark: _Toc51836900][bookmark: _Toc83357756]6.1.3.23	Support of integration with Time Sensitive Networking
Time Sensitive Networking (TSN) support is defined in TS 23.501 [2], where the 5GS represents logical TSN bridge(s) based on the defined granularity model. The TSN AF and PCF interact to perform QoS mapping as described in clause 5.28.4 of TS 23.501 [2].
The PCF provides the following parameters to the TSN AF:
-	5GS user-plane Node information:
-	5GS Bridge ID;
-	UE-DS-TT Residence time;
-	port number of the Ethernet port of DS-TT;
-	MAC address of the Ethernet port of DS-TT (i.e. DS-TT port MAC address).
-	Port Management Information Container and the related port number.
-	User plane node Management Information Container.
The TSN AF may use this information to construct IEEE 802.1 managed objects, to interwork with IEEE 802.1 TSN networks, as described in TS 23.501 [2] and TS 23.502 [3].
The TSN AF may use the PTP Port state of NW-TT and DS-TT in the Port/User plane node Management Information Container to determine the Port Pairs that will be used for (g)PTP delivery. Based on this the TSN AF may request appropriate QoS treatment for the (g)PTP flows from PCF.
The TSN AF request related to TSN configuration or gPTP flow delay requirement is sent on the AF session associated with the DS-TT port MAC address. The TSN AF decides the TSN QoS information (i.e. priority, delay, maximum TSC Burst Size and Maximum Flow Bitrate) and TSC Assistance Container based on the received configuration information of 5GS Bridge from the CNC as defined in clause 5.28.2 of TS 23.501 [2], the bridge delay information at the TSN AF and the UE-DS-TT Residence time.
NOTE:	TSC burst size can represent the maximum burst size of the TSN streams that have been aggregated.
The TSN AF provides the Flow Descriptions (including Ethernet Packet Filters), TSC Assistance Container, and the related TSN QoS information to the PCF by setting up an AF session with required QoS as described in clause 6.1.3.22. The TSN AF also includes the TSC Assistance Container as described in clause 6.1.3.23a. In addition, the TSN AF may provide the following parameters to the PCF:
-	Port Management Information Container and related Port number as applicable;
-	User plane node Management Information Container.
The TSN AF may indicate that the AMF is allowed to use ATC (see clause 5.23 of TS 23.501 [2]) when it sends PMIC so that it may not cause signalling load or congestions by paging large number of the UEs in CM-IDLE.
The PCF assigns the ARP to a value preconfigured for TSN services. The SMF binds the PCC Rule to a QoS Flow as defined in clause 6.1.3.2.4.
NOTE:	TSC burst size can represent the maximum burst size of the TSN streams that have been aggregated.


***** 3rd CHANGE *****
6.1.3.23a	Support of Time Sensitive Communication and Time Synchronization
Time Sensitive Communications (TSC) support is defined in TS 23.501 [2], where the 5GS represents logical node(s) based on the defined granularity model. An AF interacts with the TSCTSF (via NEF for a 3rd party AF), and TSCTSF interacts with PCF to handle QoS and (g)PTP configuration, as described in TS 23.501 [2] and TS 23.502 [3]. 
The PCF provides the following parameters to the TSCTSF:
-	5GS user-plane Node information:
-	User Plane Node ID;
-	UE-DS-TT Residence time;
-	port number of the DS-TT port;
-	MAC address of the DS-TT port or UE IP address.
-	Port Management Information Container and the related port number.
-	User plane node Management Information Container.
The TSCTSF may use the PTP Port state of NW-TT and DS-TT in the Port/User plane node Management Information Container to determine the Port Pairs that will be used for (g)PTP delivery. Based on this the TSCTSF may request appropriate QoS treatment for the (g)PTP flows from PCF.
The AF request related to TSC configuration or gPTP flow delay requirement is sent on the AF session associated with the DS-TT port MAC address or IP address. The TSCTSF decides the TSC QoS information (i.e. priority, delay, maximum TSC Burst Size and Maximum Flow Bitrate) and TSC Assistance Container to be sent to PCF. 
The TSCTSF provides the Flow Descriptions (including Ethernet Packet Filters), TSC Assistance Container, and the related QoS information to the PCF by setting up an AF session with required QoS as described in clause 6.1.3.22. In addition, the TSCTSF may provide the following parameters to the PCF:
-	Port Management Information Container and related Port number as applicable;
-	User plane node Management Information Container.
The SMF binds the PCC Rule to a QoS Flow as defined in clause 6.1.3.2.4.
The TSCTSF may indicate that the AMF is allowed to use ATC (see clause 5.23 of TS 23.501 [2]) when it sends PMIC so that it may not cause signalling load or congestions by paging large number of the UEs in CM-IDLE.
Enablers for Time Sensitive Communication and Time Synchronization are defined in TS 23.501 [2] clause 5.27. 
In case of integration with IEEE TSN network, the TSN AF interacts with the PCF as described in clause 6.1.3.23. 
When a TSCTSF is interacting with the PCF, both behave like it is described for the TSN AF and the PCF in clause 6.1.3.23 with the following exceptions:
-	The TSCTSF does not support interworking with IEEE 802.1 TSN networks for 5GS Bridge configuration and reporting;
-	The TSCTSF does not determine the TSC Assistance Container and TSN QoS information by mapping TSN Stream(s) based on IEEE 802.1 standards.
The PCF may receive a TSC Assistance Container (defined in clause 5.27.1 of TS 23.501 [2]) describing the traffic characteristics for an AF session together with the request for a specific QoS (described in clause 6.1.3.22) from both, the TSN AF or the TSCTSF as described in TS 23.501 [2] in clause 5.27.2.2 and 5.27.2.3, respectively. If the PCF receives a TSC Assistance Container, the PCF shall forward the TSC Assistance Container to the SMF in the PCC rule related to this AF session.
NOTE 1:	The Maximum Burst Size (which also describes the traffic characteristics) is defined as individual QoS information that can be requested by the AF (see clause 6.1.3.22).



***** END OF CHANGES *****
