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Abstract of the contribution: This document proposes to update Conclusion for KI #3B for Temporal Validity Condition.

1
Discussion
It is proposed how to support Temporal Validity Condition in Solution #7 updates in SA2#141E, and the following is added to the conlusion in SA2#142E.
-
Temporal Validity Condition is needed to guarantee the Synchronization service only for a duration.
If AF provides validity period for the request, the AF is assumed to activate and deactivate requests for all the DS-TT(s) (thus maintain validity period accordingly). If AF provides validity period for the request, 5GS maintains the validity period. In this case, the time sync services are deactivated when the validity period expires. The latter case has benefits in resource management, state management, and failure handling.

For example, in case Deactivation Request is skipped by the AF, it incur unnecessary resource wastes in 5GS Synchronization Services. AF needs to send Activation Request to get Synchronization Service, but it does not need to send Deactivation Request. Hence, 5GS needs to know whether the Synchronization Service is still valid with the help of validity period.
We can add its meaning to the conclusion.

2
Proposal
The following change is proposed for TR 23.700-20.
*** First Change ***
8.3
Key Issue #3B: Exposure of Time Synchronization

To enable Exposure of Time Synchronization, it is recommended to select solutions 7 and 9 as the basis for normative work. Solutions 7 provide the description to extend the exposure framework to support AF requesting time synchronization. Solution 7 considers the exchange of information required between the 5GS and the AF to support the 4 time synchronization methods of KI#3B and the functionality required at the DS/NW-TTs for every method. Solution 9 complements the solution 7 by adding the support for DS-TT acting as (g)PTP grandmaster.

Following are principles for the basis for normative work:

-
Time Synchronization service, policy and charging control can be provided for Ethernet PDU sessions and IP PDU sessions.

-
Four time synchronization methods are supported as described in Solution #7.

-
Time synchronization service may support GM residing in DS-TT(s) as described in Solution #9.
-
Temporal Validity Condition is needed to guarantee the Synchronization service only for a duration. 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) when the validity period expires.
-
If the 5GS acts as a Boundary Clock, BMCA method(s) and configuration of BMCA parameters shall follow the corresponding conclusion of KI#1, where applicable.
NOTE 1:
If 5GS acts as a Transparent Clock, the BMCA function is disabled. PTP Ports on a Transparent Clock do not maintain PTP Port state, for example, MASTER or SLAVE.

-
PTP over UDP/IP as described in IEEE 1588-2008 [13] may be used instead of gPTP.

-
The NEF is used instead of TSN AF.

Time Synchronization service policy and charging control may be applied on a PDU Session based on the UE's subscription or UE's capabilities.
For Ethernet PDU Sessions not part of an IEEE TSN network, the transmission of the PTP messages (carried within Sync message for one-step operation or Follow_up message for two-step operation) shall follow the corresponding conclusion of KI#1, if 5GS acts as a Boundary Clock, where applicable:

-
PTP over UDP/IP as described in IEEE 1588-2008 [13] may be used instead of gPTP;

-
the NEF is used instead of TSN AF.

The following principles are applied for IP type PDU Sessions for the transmission of the GM time in PTP over UDP/IP messages (carried within Sync message for one-step operation or Follow_up message for two-step operation) if 5GS acts as a Boundary Clock:

-
DS-TT which is attached by one or more GMs will perform exactly the same operations for UL PTP messages as what the NW-TT performs for the DL gPTP messages as specified in clause 5.27.1.2.2 of TS 23.501 [2].

-
The PDU session of DS-TT receiving the source GM's PTP messages is used to forward the PTP messages to the UPF/NW-TT:

-
the UPF/NW-TT forwards the PTP messages to PTP ports in Master state in DS-TTs and the NW-TT according to the BMCA result as described by conclusion for KI#1.

-
If the PTP message is sent to N6 interface, the NW-TT performs exactly the same operations for UL PTP messages as what the DS-TT performs for the DL gPTP messages as specified in clause 5.27.1.2.2 of TS 23.501 [2],

-
If the PTP message is sent to DS-TT/UE via a PDU Session, the DS-TT(s) perform the operation as specified in clause 5.27.1.2.2 of TS 23.501 [2].
NOTE 2:
If 5GS acts as a transparent clock, the NW-TT or DS-TT needs not to keep track of the TSC GM time. The 5GS does not maintain the PTP port states; the ingress PTP messages received on a PTP Port are retransmitted on all other PTP Ports of the Transparent Clock subject to the rules of the underlying transport protocol.
NOTE 3:
If 5GS acts as an end-to-end transparent clock, since the end-to-end transparent clock does not support peer-to-peer delay mechanism, only the residence time spent within the 5GS in 5G GM time is used to update the correction field of the received PTP Sync or Follow_up message. The residence time for the PTP message is considered as the difference between TSi and TSe which are specified in clause 5.27.1.2.2 of TS 23.501 [2].
*** End of changes ***
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