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Abstract of the contribution: PTP instance initialization was discussed at SA2 #146E and postponed. This discussion paper proposes a way forward. See TS 23.501 CR 3242 (S2-2107130) for the proposal.
1.
Problem overview
The issue of PTP instance initialization was discussed at SA2 #146E and postponed. PTP Instances in TTs are managed via a PTP instance table where each PTP Instance has one entry, and where the PTP instance ID is an index (i.e. a key) in the table to this entry. 
The unclarity in the current specification is due the fact that PTP Instance ID is described as a writable parameter of a PTP instance in tables 5.28.3.1-1 (PMIC) and 5.28.3.1-2 (UMIC) in TS 23.501. This implies that the TSCTSF should be able to assign the ID value and write it to the DS-TT or NW-TT (i.e. dynamic creation of a PTP instance into a PTP Instance table). However, it is not clear in the current TS 23.501 how the TSCTSF can create and delete entries in the PTP instance table. 
During the course of the discussion, it was noticed that the issue is more generic; it applies to any data type in PMIC/UMIC that is defined as a variable length list of entries (aka table in this document). Currently identified such data types are:
1)
R16: 802.1AB “DS-TT port neighbor discovery configuration for DS-TT port” in UMIC (index is DS-TT port number).
2)
R16: 802.1Qci “Stream Filter Instance Table” in PMIC and UMIC (index is Stream Filter Instance ID)
3)
R16: 802.1Qci “Stream Gate Instance Table” in PMIC and UMIC (index is Stream Gate Instance ID)
4) 
R16: 802.1Q “Static Filtering Entries table” in UMIC (index is MAC address)
5)
R17: 802.1AS “PTP Instance table” in PMIC (index is PTP instance ID)
6)
R17: 802.1AS “Time synchronization information for each DS-TT port” in UMIC (two-dimensional table where the 1st index is DS-TT port number and 2nd index is PTP Instance ID).   

The current TS 23.501 does not describe a dedicated “create” operation to create a new entry in a table.  Instead, TS 23.501 describes a common “write” operation that needs to be used for both creating and updating the entry in a table. 

In addition, TS 23.501 does not describe a “delete” operation; this means it is unclear how the entry can be deleted in a table after the entry is no longer needed.

The above limitations cause the following issues to the management of lists in items 1-6 above:

a) 
The “create” operation could be implemented by “write” operation with a non-existent index to the table. The “update” operation could be implemented by “write” operation with an existing index to the table. This means that the TT cannot distinguish i) write operation that creates a new entry, and ii) write operation that aims to update an existing entry, but a non-existent index was given (this should return an error from the TT that the entry does not exist). This may cause unreliability in practical operation. This also requires that the index is defined with “RW” attribute in the tables (currently the “StreamGateInstanceIndex” for item 2 is defined with “R” attribute). 
Observation 1:  For improved reliability, the TT should be able to distinguish i) write operation that creates a new entry, and ii) write operation that aims to update an existing entry, but a non-existent index was given (this should return an error from the TT that the entry does not exist). This implies that separate “create” and “update” operations are necessary.
b) 
For items 1-4 above, the CNC may use NETCONF (RFC 6241) or RESTCONF (RFC 8040) with the TSN AF. These protocols can support dedicated operations for create, update, and delete operations (in fact, two kinds of update operations are supported: “replace” and “merge”). It is unclear how the TSN AF should behave when it receives a delete operation for an entry from CNC. Also for items 5-6, the TSCTSF may wish to delete the entry when the PTP instance is no longer needed.  

Since the entry cannot be deleted from the TT, the entry itself could include a state information that the entry is disabled. The TT should then ignore the entries with disabled state, and TSN AF should not advertise these entries to the CNC. This approach requires adding ”state of the entry” (enabled/disabled) information to TS 23.501 for items 1-6.

Note that for items 1 and 6, where the table index in UMIC is per DS-TT port, since the UPF/NW-TT knows when the PDU Session is released, the NW-TT could delete the entry for a DS-TT port autonomously when the corresponding PDU Session is released. But this approach does not work for other items.  
Observation 2: as an alternative to delete operation, if the delete operation is not agreeable, the entry itself could include a state information that the entry is disabled. The TT should then ignore the entries with disabled state, and TSN AF should not advertise these entries to the CNC. This approach requires adding ”state of the entry” (enabled/disabled) information to TS 23.501 for items 1-6.
c)
For items 5-6, the TSCTSF needs to ensure that the same PTP Instance ID value is used for “PTP Instance table” in PMIC for NW-TT ports (item 5) and “Time synchronization information for each DS-TT port” in UMIC (item 6), for table entries that are part of the same IEEE PTP instance in 5GS. This is necessary for the NW-TT to find the DS-TT ports that are part of the same IEEE PTP instance in 5GS. This means that the entries for the NW-TT ports in PMIC (item 5) may be e.g. for index values 1-4 (i.e. PTP Instance IDs 1-4), but for the DS-TT information in UMIC (item 6), only index values 3 and 4 are used for a DS-TT that is part of the PTP instances 3 and 4. This is not an issue as long as the TSCTSF can freely decide the PTP Instance ID (index value) that is written to the TT, e.g. index values do not need to start from the index=zero. In similar manner, the TSCTSF can create entries for DS-TT ports in PMIC (item 5) using the same index values. This means the TSCTSF does not need to maintain mapping between the PTP Instance IDs in NW-TT and DS-TT.  

Observation 3: As long as the TSCTSF can freely decide the PTP Instance ID (index value) that is written to the TTs, the TSCTSF can ensure that the same PTP Instance ID values are used for NW-TT and DS-TT.

Proposal: It is proposed to describe distinct "create", "update" and "delete" operations for list entries in UMIC and PMIC. 
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 Proposal
The following summarizes the impacts to TS 23.501 (as implemented in CR 3242, S2-2107130): 
The communication model between TSCTSF and TT as described in clause 5.28.3.1 in TS 23.501 is enhanced to support the creation and deletion of PTP instances of DS-TT or NW-TT port or user plane node management information: 
Exchange of port and user plane node management information between TSN AF or TSCTSF and NW-TT or between TSN AF or TSCTSF and DS-TT allows TSN AF or TSCTSF to:

1)
retrieve port management information for a DS-TT or NW-TT port or user plane node management information;

2)
send port management information for a DS-TT or NW-TT port or user plane node management information;

3)
subscribe to and receive notifications if specific port management information for a DS-TT or NW-TT port changes or user plane node management information changes;

4)
create and delete instances of DS-TT or NW-TT port or user plane node management information.

An indication is added in Table 5.28.3.1-1 and Table 5.28.3.1-2 to mark the parameters that are applicable for create or delete operation. 
In Annex K, the initialization of the PTP instance is done by TSCTSF by submitting  a create operation to the TTs with a new PTP Instance ID. The TSCTSF can delete the PTP instance by invoking a delete operation. 
2

