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Abstract of the contribution: This paper discusses the reply from ITU-T SG15 Q13/Q15 on monitoring of time synchronization and relevant parameters.
1.
Discussion
1.1
Overview

SA2 sent an LS to ITU-T SG 15 Q13/Q15 to ask the following question:

What information made available by the 5GS to the UE would be sufficient to enable applications in a UE or device attached to the UE to compare the 5GS clock against other clocks that may be locally available to the applications in the UE/devices attached to the UE so that the best available clock can be selected? 
It is important to note that SA2 did not ask about specific means how 5GS time would be provided by the UE to devices behind the UE.

In [1] ITU-T SG 15 replies:
In answer to your question, if the timing is offered to the client connected to the devices/UE via a PTP interface, and assuming the client network makes use of a specific PTP profile, information must be provided to the PTP clock in the device so that Announce messages compliant with the relevant profile (e.g., ITU-T G.8275.1, IEEE802.1AS, the SMPTE PTP profile, etc.) can be generated. […] As an example, this information includes value of the clockClass and other relevant parameters that should be carried by the outgoing Announce messages.

Observation 1: ITU-T SG 15 focuses only on the scenario that time is provided by the UE to attached devices using PTP. For that scenario ITU-T SG 15 comments that the information that needs to be populated by the UE in PTP Announce messages would need to be provided to the UE (clockClass and other parameters that are part of the Announce message). Unfortunately, ITU-T SG 15 does not comment on the general case that SA2 asked about.
Furthermore, ITU-T SG 15 replies:
Depending on the agreement between the 5GS network operator and the client network operator, a subset of the values for the applicable parameters could be sufficient. As an example, clockClass 6 could be used when the offered service meets the agreed minimum performance, and clockClass 248 when the requirement is not met. That would be sufficient for the client application to select a local clock or use the timing delivered by the 5GS.

Observation 2: By the introductory qualifier "Depending on the agreement between the 5GS network operator and the client network operator…" ITU-T SG 15 underlines the need to first conclude on the type of agreements for time synchronization and timing resiliency that are to be supported between MNOs and client networks before concluding on the type of information that may or may not be sufficient to inform the UE about the clock quality of the network.
Observation 3: A discussion on the type of agreements for time synchronization and timing resiliency that are to be supported between MNOs and client networks has not happened yet in SA2. Clause 1.2 provides an initial discussion of this aspect.
Furthermore, ITU-T SG 15 replies:

It is important to note that the 5G system (including the UE) needs to estimate the overall accuracy that can be delivered to the client. However, the methods described earlier (including the aspects under study) can be used up to the gNB and not specified for the air interface between the gNB and the UE.

Related to the example of parameters mentioned in your liaison that can be delivered by SIB/RRC (e.g., uncertainty information), it is understood that in the scenarios under consideration by 3GPP, the air interface (between the gNB and the UE), as well as the characteristics of the UE clock,  have a great impact on the overall performance that can be delivered at the output of the 5GS (i.e., at the input of the connected clients). Due to that, knowledge of certain accuracy delivered at the gNB (and that could be forwarded via SIB/RRC as uncertainty of the 5GS time), could be significantly different from the accuracy actually delivered by the 5GS. Having a simplified approach as indicated in the previous example with limited set of the values for the relevant parameters (e.g., clockClass), might be beneficial in this perspective.

Observation 4: ITU-T SG 15 comments that the "the air interface (between the gNB and the UE)" has a great impact on the overall performance" and suggests that the gNB cannot consider reference time inaccuracies due to the air interface. The latter is incorrect since as of Rel-17, UEs and gNBs can measure propagation delays between gNB and UE and compensate for these delays. 
Observation 5: ITU-T SG 15 is correct that the gNB is not aware of the clock characteristics of the UE and hence cannot consider the UE characteristics when providing clock quality information to the UE. However, it is not obvious why ITU-T SG 15 considers this an issue since the UE can correct the clock quality information received from the network based on its local awareness of its clock characteristics. 
Observation 6: It is not obvious why a limited set of parameter values would address the fact that the gNB is not aware of the UE's clock characteristics. The type of parameters to provide to the UE are rather dependent on the agreement between the MNO and the client network, as ITU-T SG 15 commented themselves (see Observation 2).
For the reasons listed above the reply from ITU-T SG 15 is not very helpful for SA2 at this stage to address the question, which led to the LS to ITU, i.e., to determine which information needs to be provided to the UE to enable applications in a UE or device attached to the UE to compare the 5GS clock against other clocks that may be locally available so that the best available clock can be selected.
However, one aspect raised by ITU-T SG 15 should be considered by SA2: SA2 needs to first conclude on the time synchronization and timing resiliency agreements that are to be supported between MNOs and client networks before concluding on the information that needs to be provided to UEs to inform the UE about the clock quality of the network.

Conclusion: The reply from ITU-T SG 15 is not very helpful for SA2 at this stage to address the general question, which specific clock quality information to provide to the UE so that the best available clock can be selected but it has emphasized the need for SA2 to first conclude on the scenarios and agreements for time synchronization and timing resiliency that are to be supported between MNOs and client networks.
Clause 1.2 provides an initial discussion of this aspect.
1.2
Timing resiliency scenarios to be supported: Ensuring flexibility for operators
Different timing service consumers have different clock quality needs, e.g., based on national regulation or operating requirements, for example:
-
Some timing service consumers may, depending on regulation, only be able to use the 5GS time when the 5GS clock is connected to a Primary Reference Time Clock (PRTC) (e.g., a PRTC traceable to GNSS).
-
Other time service consumers may prefer to use a PRTC that is traceable to GNSS but can also use 5GS time if the 5GS clock operates in hold-over as long as the network informs the timing service consumer that the 5GS clock operates in hold-over state and provides the related clock accuracy (e.g. because time stamps are generated based on 5GS time).
In other words, while some timing service consumers can only operate with a single, very specific clock quality, other timing service consumers can use 5GS time across a wider range of clock qualities as long as the network transparently informs about the clock quality at any point in time.

This implies that 5GS needs to support informing UE and AF about the 5GS clock quality, including 5GS clock quality degradation/improvement at different levels of degradation and improvement.
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3.
Text proposal
It is proposed to agree the following changes vs. TR 23.700-25:
>>>>BEGINNING OF CHANGES<<<<
8
Conclusions

8.X
Conclusion for KI #1: 5GS network timing synchronization status and reporting

To ensure flexibility for MNOs to offer different types of timing resiliency services, 5GS shall support informing UE and AF about the 5GS clock quality, including informing the UE and AF about 5GS clock quality degradation/improvement at different levels of degradation and improvement.

Editor's note: 
How the clock quality of a given cell is indicated to UE and AF, e.g., by providing a set of individual metrics (for example UTC traceability, accuracy, frequency stability, etc.) or by providing a clock quality index or whether to support both options is FFS.

>>>>END OF CHANGES<<<<
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