

	
3GPP TSG-CT WG4 Meeting #114	C4-230658
Athens, Greece, 27th Feb – 03rd Mar 2023                                                  was C4-230259
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	29.244
	CR
	0686
	rev
	1
	Current version:
	18.0.1
	

	

	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



	[bookmark: _Toc36030917][bookmark: _Toc36042837][bookmark: _Toc36814162][bookmark: _Toc44689012][bookmark: _Toc44923766][bookmark: _Toc51860735][bookmark: _Toc57930506][bookmark: _Toc57931136][bookmark: _Toc122722296][bookmark: _Toc27490637][bookmark: _Toc27556930][bookmark: _Toc27723847][bookmark: _Toc36030919][bookmark: _Toc36042839][bookmark: _Toc36814164][bookmark: _Toc44689014][bookmark: _Toc44923768][bookmark: _Toc51860737][bookmark: _Toc57930508][bookmark: _Toc57931138][bookmark: _Toc27490638][bookmark: _Toc27556931][bookmark: _Toc27723848][bookmark: _Toc36030920][bookmark: _Toc36042840][bookmark: _Toc36814165][bookmark: _Toc44689015][bookmark: _Toc44923769][bookmark: _Toc51860738][bookmark: _Toc19708934][bookmark: _Toc27745005][bookmark: _Toc29803158][bookmark: _Toc35969907][bookmark: _Toc36050701][bookmark: _Toc44847413][bookmark: _Toc51845065][bookmark: _Toc51845396][bookmark: _Toc57017464][bookmark: _Toc57024214][bookmark: _Toc19708951][bookmark: _Toc27745026][bookmark: _Toc29803179][bookmark: _Toc35969930][bookmark: _Toc36050724][bookmark: _Toc44847437][bookmark: _Toc51845090][bookmark: _Toc51845421][bookmark: _Toc57017490][bookmark: _Toc57024240][bookmark: _Toc44847530][bookmark: _Toc51845184][bookmark: _Toc51845515][bookmark: _Toc57017584][bookmark: _Toc57024334][bookmark: _Toc27490639][bookmark: _Toc27556932][bookmark: _Toc27723849][bookmark: _Toc36030921][bookmark: _Toc36042841][bookmark: _Toc36814166][bookmark: _Toc44689016][bookmark: _Toc44923770][bookmark: _Toc51860739][bookmark: _Toc57930510][bookmark: _Toc57931140]Title:	
	Clarification of the Time Sensitive Communications and Time Synchronization

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	CT4

	
	

	Work item code:
	TEI18, IIoT
	
	Date:
	2022-03-02

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	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-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	In Release 16, 5GS supports interoperation with Time Sensitive Networking (TSN). From Release 17, 5GS also supports Time Sensitive Communication and Time Synchronization. The title of clause 5.26 just mentions Time Sensitive Communication and Time Synchronization but the descriptions in clause 5.26 still use the terminologies in release 16.
The description of clause 5.26.1 is the same as clause 5.26.4, it is about Reporting clock drift between External and 5GS times from UPF to SMF, it is not general information. 

The current description is misleading. 


	
	

	Summary of change:
	It is proposed to change the title of clause 5.26. To avoid misleading, it is also proposed to change some descriptions in 5.26 to align with 3GPP TS 23.501. Change clause 5.26.1 to general information.
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5.26	Support of integration with TSN, Time Sensitive Communications and Time Synchronization (for 5GC)
[bookmark: _Toc27490636][bookmark: _Toc27556929][bookmark: _Toc27723846][bookmark: _Toc36030918][bookmark: _Toc36042838][bookmark: _Toc36814163][bookmark: _Toc44689013][bookmark: _Toc44923767][bookmark: _Toc51860736][bookmark: _Toc57930507][bookmark: _Toc57931137][bookmark: _Toc122722297]5.26.1	General
The SMF may request the UPF to measure and report the clock drift between the TSN time and 5GS time for one or more TSN  time domains (see clause 5.27.2 of 3GPP TS 23.501 [28]), by provisioning one or more Clock Drift Control Information IE(s) in a PFCP Association Setup Request or a PFCP Association Update Request, with the following information:
-	TSN Time Domain Number IE(s), identifying the TSN working time domain(s), e.g. PTP (Precision Time Protocol) "domainNumber", for which clock drift needs to be measured and reported (see clause 5.27.1.3 of 3GPP TS 23.501 [28]). This may be present if the Configured Time Domain IE is omitted. The SMF may omit the Time Domain Number IE in the request; if neither the Time Domain Number IE nor the Configured Time Domain IE is included, the UPF shall report the clock drift for all Time domains the UPF is connected to;
-	Configured Time Domain IE with the CTDI (Configured Time Domain Indicator) flag set to "1", to indicate that clock drift needs to be measured and reported for the Time Domain Number configured in the NW-TT(s). This may be present if the Time Domain Number IE is omitted;
-	the requested Clock Drift Information, indicating a request to report when the Time Offset Reporting Threshold is exceeded and/or when the cumulative RateRatio Reporting Thresholds is exceeded;
-	the Time offset reporting threshold (i.e. the maximum time offset between the TSN time and 5G system time), if Time Offset Reporting is requested;
-	the Cumulative rateRatio measurement threshold (i.e. related to cumulative rateRatio calculated at NW-TT)), if Cumulative RateRatio Reporting is requested.
If so requested, when detecting either of the clock drift offset triggers exceeding the defined threshold, the UPF shall send a PFCP Node Report Request to the SMF, including one or more Clock Drift Reports, with the corresponding TSN Time Domain Number(s), measurement information and Network Instance (if available) and the combination of DNN and S-NSSAI (if available).
5GS supports interoperation with Time Sensitive Networking (TSN). Clause 5.28 of 3GPP TS 23.501 [28] define the 5GS integration in TSN DN as a 5GS bridge. 5GS also supports Time Sensitive Communication and Time Synchronization, as specified in clauses 4.4.8, 5.27 and 5.28 of 3GPP TS 23.501 [28]. The related procedures between SMF and UPF are defined in this clause.
Support of TSCU is optional for the SMF and UPF. The procedures specified in this clause may apply if the UPF indicated support of the TSCU feature (see clause 8.2.25).
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5GS Bridge information reporting is defined in Annex F.1 of 3GPP TS 23.502 [29]; this procedure enables the SMF to report 5GS Bridge/User Plane Node information of a PDU session established for Time Sensitive Communication (TSC) to the TSN AF or TSCTSF via the PCF.
Identities of 5GS Bridge/User Plane Node and UPF/NW-TT ports may be pre-configured in the UPF based on deployment. When establishing the PFCP session for the PDU session for TSC, the SMF shall provide the Network Instance IE and it may provide the APN/DNN IE and S-NSSAI IE to the UPF to enable the UPF to respond with the proper User Plane Node ID or Bridge ID based on configuration information associated with the network instance or DNN and S-NSSAI pair. The 5GS User Plane Node IE shall contain the Bridge ID in case of IEEE TSN.
In order to establish a PDU Session for TSC, the SMF shall send a PFCP Session Establishment Request to the UPF to establish the corresponding PFCP session as specified in this specification. Additionally, the SMF shall request the UPF to allocate the port number for DS-TT and provide the related 5GS User Plane Node by including the Create Bridge Info for TSC IE with the Bridge Information Indication (BII) bit set to "1", in the PFCP Session Establishment Request. If so requested, the UPF shall provide corresponding information to the SMF in the Created Bridge Info for TSC IE in the PFCP Session Establishment Response message.
NOTE:	The port number for DS-TT and Bridge ID are not meant to be used in PDRs.
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5GS User Plane Node and port management information configuration exchange is defined in clause 5.28.3 of 3GPP TS 23.501 [28] and in Annex F of 3GPP TS 23.502 [29]; this procedure enables the SMF to relay transparently user plane nodebridge and/or port related information between the TSN AF or TSCTSF and the NW-TT (and DS-TT).
Port management information shall be transferred between the SMF and UPF in a Port Management Information Container (PMIC). If the NW-TT supports several ports, and port management information needs to be sent for several ports, a separate PMIC shall be used for each port.
User Plane Node management information shall be transferred between the SMF and UPF in a User Plane Node Management Information Container (UMIC).
The SMF and UPF may send a PMIC or a UMIC using PFCP session related procedures of any PFCP session associated with the this 5GS bridgeNW-TT.  
The SMF may provide forward NW-TT related UMIC and/or PMIC(s) and/or related port number(s) to the UPF by sending a PFCP Session Modification Request to the UPF including the TSC Management Information IE. 
For a PDU session established for TSC, tThe UPF may send NW-TT related UMIC and/or PMIC(s) and/or related port number(s) to the SMF by sending a PFCP Session Modification Response or a PFCP Session Report Request including the TSC Management Information IE.
The details of the User Plane Node and Port Management Container communication between NW-TT and TSN AF or TSCTSF is defined in the 3GPP TS 24.539 [63].
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The SMF may request the UPF to measure and report the clock drift between the external time and 5GS time for one or more external time domains (see clause 5.27.2.4 of 3GPP TS 23.501 [28]), by provisioning one or more Clock Drift Control Information IE(s) in a PFCP Association Setup Request or a PFCP Association Update Request, with the following information:
-	Time Domain Number IE(s), identifying the working time domain(s), e.g. PTP (Precision Time Protocol) "domainNumber", for which clock drift needs to be measured and reported. This may be present if the Configured Time Domain IE is omitted. The SMF may omit the Time Domain Number IE in the request; if neither the Time Domain Number IE nor the Configured Time Domain IE is included, the UPF shall report the clock drift for all Time domains the UPF is connected to;
-	Configured Time Domain IE with the CTDI (Configured Time Domain Indicator) flag set to "1", to indicate that clock drift needs to be measured and reported for the Time Domain Number configured in the NW-TT(s). This may be present if the Time Domain Number IE is omitted.
-	the requested Clock Drift Information, indicating a request to report when the Time Offset Reporting Threshold is exceeded and/or when the cumulative RateRatio Reporting Thresholds is exceeded;
-	the Time offset reporting threshold (i.e. the maximum time offset between the external time and 5G system time), if Time Offset Reporting is requested;
-	the Cumulative rateRatio measurement threshold (i.e. related to cumulative rateRatio calculated at NW-TT)), if Cumulative RateRatio Reporting is requested.
If so requested, when detecting either of the clock drift offset triggers exceeding the defined threshold, the UPF shall send a PFCP Node Report Request to the SMF, including one or more Clock Drift Reports, with the corresponding Time Domain Number(s), measurement information and Network Instance (if available) and the combination of DNN and S-NSSAI (if available).
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