	
[bookmark: _GoBack]3GPP TSG-WG SA2 Meeting #144E e-meeting 	S2-2102599
 Elbonia, April 12 – 16, 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	23.501
	CR
	2793
	rev
	-
	Current version:
	17.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	KI#3B, Temporal Validity Condition

	
	

	Source to WG:
	Samsung

	Source to TSG:
	SA2

	
	

	Work item code:
	IIoT
	
	Date:
	2021-04-12

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	[bookmark: _Hlk55138113]Reason for change:
	In Rel-17, 5GS Synchronization Exposure includes Temporal Validity Condition. Current version of TS23.501 specifies does not include the related descriptions. 


	
	

	Summary of change:
	- Add Descriptions for Temporal Validity Condition for Time Sync Exposure

	
	

	Consequences if not approved:
	Temporal Validity Description is missing

	
	

	Clauses affected:
	5.27.1.8

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
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5.27.1.8	Exposure of Time Synchronization
5G System supports time synchronization service that can be activated and deactivated by AF. Exposure of time synchronization comprises the following capabilities:
-	The AF may learn 5GS capabilities to support time synchronization.
-	The AF may request time synchronization service with specific requirements and supply information that can be used to configure time synchronization distribution for targeted UE(s). The AF controls activation and deactivation of the time synchronization service for the target UE(s).
The NEF exposes the 5GS capabilities to support time synchronization service to the AF. The exposed information may include the supported time synchronization distribution methods (i.e. supported IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation modes or Access Stratum-based 5G clock sync).
The AF requests sent to the NEF may target a UE or multiple UEs. The request may include the following information:
-	Target UE(s) Identification. This may correspond to:
-	Individual UEs identified using GPSI, or an IP address/Prefix or a MAC address. Any UE accessing the combination of DNN, S-NSSAI and DNAI(s).
-	Requested time synchronization distribution method:
-	IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation (i.e. as a Boundary Clock, peer-to-peer Transparent Clock, or end-to-end Transparent Clock or as a PTP relay instance).
-	Access Stratum-based 5G clock sync. In this case, the time source is provided by the 5GS. 5G-AN provides a 5GS reference time to the UE via 3GPP radio access; UE/DS-TT may provide 5G reference timing information to end stations using implementation specific means. This method is applicable for both IP and ETH PDU Sessions.
Editor's note:	It is assumed that the NG-RAN already provides 5G timing reference time over Uu towards the UE. Additional impact to activate this "Access Stratum-based 5G clock sync" when it is requested by the AF is FFS.
-	For IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation, information to be used by NEF to configure IEEE Std 1588 or IEEE Std 802.1AS functionality in DS-TT or NW-TT, if applicable.
-	Spatial Validity Condition on the UE(s) location as described in clause 5.6.7.1.
-	Temporal Validity Condition on the UE(s). If AF provides validity period for the request, 5GS deactivates time delivery for all impacted UEs associated with that AF request (which has provided the validity period).
Editor's note:	The clock accuracy attribute for time synchronization configuration, NEF exposure of 5G time domain accuracy, AF input regarding requested accuracy and use of time sync accuracy within 5G System is FFS.
The NEF uses the Time Synchronization parameters received from AF. When IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation have been selected, the NEF determines the necessary (g)PTP parameters to activate and control the service in DS-TT(s) and NW-TTs. For this purpose, the NEF uses the PMIC or BMIC to manage the IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation in the DS-TT or NW-TT, respectively (see clause 5.27.1.4).
Editor's note:	FFS the time synchronization information provided by the AF that may be stored in the UDR and how the NEF may update or revoke information at the UDR for existing or future PDU Sessions.
For handling (g)PTP traffic, the PCF, according to PCC rule authorization, chooses a 5QI and dynamically set the PDB and/or MDBV according to requirements for (g)PTP protocol. The PCF provides the SMF with a PCC rule generated based on the AF request. The SMF may take the information in the PCC rule to may decide whether to modify or establish a PDU Session to create or modify or release a QoS flow for transmitting the (g)PTP messages. The PCF acknowledges the time synchronization service request to the NEF and the NEF replies to the AF with the result.
If the AF request for TimeSync service activation is for existing PDU session, and the start-time and/or the stop-time of the Temporal Validity Condition is in the future, the NEF includes the temporal validity condition to the Npcf_PolicyAuthorization_Create service operation it sends to the PCF, and the PCF includes the validity condtion in the PCC rule it sends to the SMF. If the start-time is in the past, the NEF treats the AF request as if the TimeSync service was activated immediately. 
If the AF request for TimeSync service activation is targeted for multiple UEs or for future PDU session(s), the NEF stores the temporal validity condition to the UDR as part of the time synchronization service information, and PCF(s) receive(s) the temporal validity condition from the UDR via Nudr_DM_Notify service operation. The PCF sends the SMF the PCC rule including the validity condtion for the PDU Session(s) of impacted UE(s). 
When the stop-time of the Temporal Validity Condition is reached, the UDR deletes the stored AF request. The PCF(s) receive(s) Nudr_DM_Notify notification of data change from the UDR.
The SMF maintains the start-time and stop-time for the TimeSync service for the PDU Session. When the SMF notices that the start-time or stop-time is reached, the SMF applys the PCC rule activating or deactivating TimeSync service to the PDU Session, and notifies the PCF for the rule that is applied. The PCF also notifies the NEF via Npcf_PolicyAuthorization_Notify service operation for the event. Upon reception of the start-time or stop-time event, the NEF determines which DS-TT and NW-TT associate to the time domain require to be configured and sends PMIC/BMIC signalling to configure the (g)PTP functionality in DS-TT and NW-TT accordingly.
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