

	
3GPP TSG-CT WG1 Meeting #129-e	C1-212287
Electronic meeting, 19-23 April 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	24.535
	CR
	0007
	rev
	-
	Current version:
	16.3.0
	

	

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

	



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



	

	Title:	
	Support for PTP message delivery

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	C1

	
	

	Work item code:
	IIoT
	
	Date:
	2021-04-03

	
	
	
	
	

	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)

	
	

	Reason for change:
	S2-2102071 introduces the following requirement:
[bookmark: _Toc27847128][bookmark: _Toc36188261][bookmark: _Toc45184175][bookmark: _Toc47343017][bookmark: _Toc51769719][bookmark: _Toc59096073]H.2	Signalling of ingress time for time synchronization
The ingress time is provided from the ingress TT (NW-TT/UPF or DS-TT/UE), if supported, to the egress TT as part of a PTP event (e.g. Syncor Follow_up) message using the Suffix field defined in clause 13.4 of IEEE Std 1588 [X]. The structure of the Suffix field follows the recommendation of clause 14.3 of IEEE Std 1588 [X], with an organizationId specific to 3GPP, an organizationSubType referring to an ingress timestamp, and data field that carries the ingress timestamp encoded as specified in clause 5.3.3 of IEEE Std 1588 [X]. TS 24.535 [117] specifies the coding of the ingress timestamp in the (g)PTP event messages.

	
	

	Summary of change:
	Introduction of PTP message delivery to cover the four 5GS operation modes to support time synchronization

	
	

	Consequences if not approved:
	Mis-implementation of the stage 2 requirement

	
	

	Clauses affected:
	1, 2, 3.2, 4, 5, 5.1, 5.2, 5.3, 5.3.1, 5.3.2

	
	

	
	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:
	




Page 1






[bookmark: _Toc25231662][bookmark: _Toc26189940][bookmark: _Toc34394190][bookmark: _Toc45211000][bookmark: _Toc51932633][bookmark: _Toc59204882]1	Scope
The present document specifies the protocols of communication between a DS-TT and a NW-TT as specified in 3GPP TS 23.501 [2] for:
a)	(g)PTP message delivery.
[bookmark: _Toc25231663][bookmark: _Toc26189941][bookmark: _Toc34394191][bookmark: _Toc45211001][bookmark: _Toc51932634][bookmark: _Toc59204883]***** Next change *****
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	IEEE Std 1588-20192008: "IEEE Standard for a Precision Clock Synchronization Protocol for Networked Measurement and Control Systems".
[4]	IEEE Std 802.1AS-2020: "IEEE Standard for Local and metropolitan area networks--Timing and Synchronization for Time-Sensitive Applications".
***** Next change *****
[bookmark: _Toc25231667][bookmark: _Toc26189945][bookmark: _Toc34394195][bookmark: _Toc45211004][bookmark: _Toc51932637][bookmark: _Toc59204886]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
5GS	5G System
DS-TT	Device-Side TSN Translator
gPTP	Generalized Precision Time Protocol
NW-TT	Network-Side TSN Translator 
OUI	Organizational Unique Identifier
PTP	Precision Time Protocol
TSC	Time Sensitive Communication
TSN	Time Sensitive Networking
TTSN	Time-Sensitive NetworkingTSN Translator
***** Next change *****
[bookmark: _Toc25231668][bookmark: _Toc26189946][bookmark: _Toc34394196][bookmark: _Toc45211005][bookmark: _Toc51932638][bookmark: _Toc59204887]4	General
For time synchronization and time sensitive communication (TSC), a 5G system (5GS) can be integrated as a bridge in a time-sensitive networking (TSN) network (i.e. a TSN bridge). Tthe device-side TSN translator (DS-TT) is deployed at the UE-side edge and the network-side TSN translator (NW-TT) is deployed at the network-side edge in order to interface with a TSN network while achieving transparency (see 3GPP TS 23.501 [2]).
The DS-TT and NW-TT fulfil all functions related to IEEE Std 802.1AS [4] or IEEE Std 1588-2019 [3], which include delivery of generalized precision time protocol (g)PTP) messages. Clause 5 describes details of the (g)PTP message delivery.
***** Next change *****
[bookmark: _Toc25231669][bookmark: _Toc26189947][bookmark: _Toc34394197][bookmark: _Toc45211006][bookmark: _Toc51932639][bookmark: _Toc59204888]5	(g)PTP message delivery
[bookmark: _Toc25231670][bookmark: _Toc26189948][bookmark: _Toc34394198][bookmark: _Toc45211007][bookmark: _Toc51932640][bookmark: _Toc59204889]***** Next change *****
5.1	Overview
For TSN time synchronization, a 5G system (5GS) can be configured to operate in one of the following modes (3GPP TS 23.501 [2]):considered as 
a)	a time-aware system, for which the 5GS needs to support implementation of generalized precision time protocol (g)PTP) requirements (see IEEE Std 802.1AS [4]).;
b)	a boundary clock, for which the 5GS needs to support implementation of PTP requirements (see IEEE Std 1588-2019 [3];
c)	a peer-to-peer transparent clock, for which the 5GS needs to support implementation of PTP requirements (see IEEE Std 1588-2019 [3]; and
d)	an end-to-end transparent clock, for which the 5GS needs to support implementation of PTP requirements (see IEEE Std 1588-2019 [3].
Within a 5GS, a (g)PTP message is delivered over the user plane. While the generic mechanisms for the (g)PTP message delivery are according to IEEE Std 802.1AS [4] and IEEE Std 1588-2019 [3], a specific requirement for the DS-TT and the NW-TT is available in terms of the signalling of ingress time. See clause 5.2 for further details.
[bookmark: _Toc25231671][bookmark: _Toc26189949][bookmark: _Toc34394199][bookmark: _Toc45211008][bookmark: _Toc51932641][bookmark: _Toc59204890]***** Next change *****
5.2	Signalling of ingress time for time synchronization
Upon reception of a downlink (g)PTP message (Sync message for one-step operation or Follow_Up message for two-step operation) for a given (g)PTPTSN working domain by an ingress TT (either a DS-TT or a NW-TT), the NW-ingress TT shall create an ingress timestamping (TSi) for each (g)PTP event (Sync) message and add Suffix field with TSi to the (g)PTP message encoded as specified in clause 5.3.1.
Upon reception of a (g)PTP message over the user plane, the UE or UPF shall forward the (g)PTP message to the DS-TT or NW-TT, respectively. The DS-TT or NW-TT (i.e. egress TT) shall create an egress timestamping (TSe) for every (g)PTP event (Sync) message. The egressDS- TT shall use TSi from the Suffix field of the (g)PTP message (Sync message for one-step operation or Follow_Up message for two-step operation) to calculate the residence time spent within the 5G systemS for the (g)PTP event (Sync) message expressed in 5GS time as specified in 3GPP TS 23.501 [2] for the corresponding (g)PTPTSN working domain, then shall remove the Suffix field that contains TSi from the (g)PTP message before sending the (g)PTP message toward the downstream TSN node.
In case of multiple (g)PTPTSN working domains, the procedure above is repeated for each (g)PTPTSN working domain sending its own (g)PTP messages.
[bookmark: _Toc25231672][bookmark: _Toc26189950][bookmark: _Toc34394200][bookmark: _Toc45211009][bookmark: _Toc51932642]In case of a (g)PTP message (Sync message for one-step operation or Follow_Up message for two-step operation) locally generated by the NW-TT (i.e. synchronization is provided by the 5G clock), the NW-TT makes the time generating the (g)PTP event (Sync) message as TSi and add Suffix field with TSi to the (g)PTP message encoded as specified in clause 5.3.1.
[bookmark: _Toc59204891]***** Next change *****
[bookmark: _Toc25231673][bookmark: _Toc26189951][bookmark: _Toc34394201][bookmark: _Toc45211010][bookmark: _Toc51932643][bookmark: _Toc59204892]5.3.1	General
Organization specific TLV extensions are included the Suffix field of a (g)PTP message as specified in clause 14.3 of IEEE Std 1588-201908 [3]. The Suffix field is coded as shown in figure 5.3.1.1 and table 5.3.1.1.
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Figure 5.3.1.1: Suffix field
Table 5.3.1.1: Suffix field
	TLV type (octets 1 to 2)

	

	This field indicates the type of TLV extension and shall be coded as follows:

-	00003H ORGANIZATION_EXTENSION;
All other values are reserved.

Length of TLV (octets 3 to 4)

This field indicates the length of the value part of the TLV extension (i.e. octets 5 to n) coded in binary over 2 octets.

Organization Id (octets 5 to 7)

This field indicates the value of the Organizational Unique Identifier (OUI) assigned to 3GPP by the IEEE, coded in binary over 3 octets.

Organization Subtype (octets 8 to 10)

This field identifies the type of TLV extension included in the Data field and shall be coded as follows:

-	00000H Reserved;
-	00001H Ingress timestamp


	All other values are spare.

Data field (octets 11 to n)

This field contains the contents of the specific TLV extension. Its encoding is specified in the corresponding clause.



Editor's note: The value of the OUI for 3GPP needs to be assigned by the IEEE.

[bookmark: _Toc25231674][bookmark: _Toc26189952][bookmark: _Toc34394202][bookmark: _Toc45211011][bookmark: _Toc51932644][bookmark: _Toc59204893]***** Next change *****
5.3.2	Ingress timestamp
The Data field of a TLV extension carrying an Ingress timestamp is coded as shown in figure 5.3.2.1 and table 5.3.2.1.
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Figure 5.3.2.1: Data field for Ingress timestamp (Organization Subtype = 0001H)
Table 5.3.2.1: Data field for Ingress timestamp (Organization Subtype = 0001H)
	Data field (octets 11 to 20)

	

	For Organization Subtype = 0001H, the data field contains the ingress timestamp of the (g)PTP event (Sync) message, encoded over 10 octets as specified in clause 5.3.3. of IEEE Std 1588-201908 [3].

	




