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1. Reason for Change
In normative Annex H of TS 23.501, SA2 specified that the ingress time for TSN would be signalled from the NW-TT to the DS-TT over the user plane in the Suffix field of gPTP Sync or Follow_up messages:

Annex H (normative):
Signalling of ingress time for time synchronization

The ingress time is provided from the NW-TT/UPF to the DS-TT/UE as part of a gPTP Sync or Follow_up message using the Suffix field defined in clause 13.4 of IEEE 1588-2008 [107]. The structure of the Suffix field follows the recommendation of clause 14.3 of IEEE 1588-2008 [107], with an organizationId specific to 3GPP, an organizationSubType referring to an ingress timestamp, and data field that can carry the originTimestamp datatype of the Sync message defined in clause 13.6.1 of IEEE 1588-2008 [107].

Editor's note:
TS XX.XXX will provide the specification of the fields in the gPTP Sync message.

This requires specifying in TS 24.535 the handling and the encoding of the Suffix field carrying the ingress time.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 24.535 v0.1.0.
* * * First 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".
[x]
IEEE 1588-2008: "IEEE Standard for a Precision Clock Synchronization Protocol for Networked Measurement and Control".
* * * Next Change * * * *

3.3
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].

DS-TT
Device-side TSN translator

gPTP
Generalized precision time protocol

NW-TT
Network-side TSN translator
OUI
Organizational Unique Identifier
TSN
Time-sensitive networking
* * * Next Change * * * *

5
gPTP message delivery
5.1
Overview

Editor's note:
This clause will provide an overview of gPTP message delivery between DS-TT and NW-TT.
5.2
Signalling of ingress time for time synchronization
Upon reception of a downlink gPTP message (Sync message for one-step operation or Follow_up message for two-step operation) for a given TSN working domain, the NW-TT shall create an ingress timestamping (TSi) for each gPTP event (Sync) message and add TSi in the Suffix field of the gPTP message encoded as specified in clause 6.2.
Upon reception of a gPTP message over the user plane, the UE shall forward the gPTP message to the DS-TT. The DS-TT shall use TSi to calculate the residence time spent within the 5G system for the gPTP event (Sync) message expressed in 5GS time as specified in 3GPP TS 23.501 [2] for the corresponding TSN working domain, then shall remove TSi from the Suffix field of the gPTP message before sending the gPTP message toward the downstream TSN node.
In case of multiple TSN working domains, the procedure above is repeated for each TSN working domain.
5.3
Encoding of organization specific TLV extensions


5.3.1
General
Organization specific TLV extensions are included the Suffix field of a gPTP message as specified in subclause 14.3 of IEEE 1588-2008 [x]. 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.

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 time stamp (Organization Subtype = 0001H)
Table 5.3.2.1: Data field for Ingress time stamp (Organization Subtype = 0001H)
	Data field (octets 11 to 20)

	

	For Organization Subtype = 0001H, the data field contains the ingress timestamp of the gPTP event (Sync) message, encoded over 10 octets as specified in subclause 5.3.3. of IEEE 1588-2008 [x].

	


* * * End of Changes * * * *

