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Abstract: This paper addresses Editor's notes for solution 3
1. Discussion
1.1    Overview
TR 23.700-25 includes some Editor's notes for solution 3. The following sections discuss each Editor's note and propose a resolution.
1.2    Reporting of 5GS network timing synchronization status to UE
Editor's note:	Reporting of 5GS network timing synchronization status to UE is FFS.
This solution makes assumption that 5G GM is collocated with UPF or UPF is timing synchronization with 5G GM. The 5GS network timing synchronization status can be sent to UE reusing the PTP messages, i.e. through (g)PTP timing synchronization service. 
Proposal1: When UPF detects networking timing synchronization status changes for original timing source, it sends the status to the UEs via PTP messages. 
1.3    Time synchronization service is offered based on 5G Access Stratum timing distribution
Editor's note:	It is FFS how to address the case where time synchronization service is offered based on 5G Access Stratum timing distribution.
Proposal2: This solution assumes the case where time synchronization service is offered based on 5G Access Stratum timing distribution is addresses by other solutions, e.g. solution 4, and this solution can be used in combination with other solutions.
1.4 Whether and what additional information is needed in AF request for time synchronization service and subscription
Editor's note:	It is FFS whether and what additional information is needed in AF request for time synchronization service and subscription for 5GS networking timing synchronization status.
When AF requests for timing resiliency service for specific UE(s), the holdover time or UTC divergence information are included in the request. Additionally, in order to get the timing information, AF may subscribe for monitoring of the 5GS networking timing synchronization status.
Proposal3: AF requests for timing resiliency service with holdover time or UTC divergence information. AF may subscribe for monitoring networking timing synchronization status.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-25 V0.2.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
6.3	Solution #3: Timing synchronization resiliency and status reporting
[bookmark: _Toc101421707]6.3.1	Introduction
This solution aims to address Key issue #1: 5GS network timing synchronization status and reporting. When 5GS provides timing resiliency service e.g. in the smart grid or financial sector, the timing synchronization status (such as divergence from UTC, timing source degradation) needs to be able to inform UEs (e.g. application running in the UE), devices attached to the UE (i.e. that receive time information from 5GS) and AFs. The AF can configure 5GS with the requirements about the timing resiliency service to meet when timing synchronization event happens.
[bookmark: _Toc101421708]This solution makes the following assumptions:
-	UEs are consuming (g)PTP timing synchronization service from UPF/NW-TT that acts as grand-master based on IEEE Std 802.1AS [7] or IEEE Std 1588 [8];
-	5G GM may have different sources of time/frequency like GNSS signal, Synchronous Ethernet (SyncE), PTP transport network, PPS input, etc. It is assumed that the 5G GM is collocated with UPF or UPF is synchronized with 5G GM by PTP compatible transport, etc.
-	When UPF detects 5GS networking timing synchronization status for original 5G GM timing source, it sends the reporting to 5GC. Additionally, the UPF activates the timing synchronization configuration for PTP GM functionality as configured by TSCTSF in case of degradation for original 5G GM timing source, so as to provide seamless time synchronization service for the UEs; or the UPF de-activates the timing synchronization configuration for PTP GM functionality as configured by TSCTSF in case of recovery for original 5G GM timing source.
NOTE:	This solution assumes the time synchronization service is offered by (g)PTP based timing distribution, and can be used in combination with other solutions (e.g. sol#4 in clause 6.4) to address the case where the time synchronization service is offered based on 5G Access Stratum timing distribution.
Editor's note:	Reporting of 5GS network timing synchronization status to UE is FFS.
Editor's note:	It is FFS how to address the case where time synchronization service is offered based on 5G Access Stratum timing distribution.
6.3.2	Functional Description
This solution uses the following principles:
-	TSCTSF collects timing synchronization capability of UPF via PMIC or UMIC:
-	The timing synchronization capability can indicate holdover time or traceability capability information. For example, clock class, synchronization accuracy, holdover time parameters for the smart grid scenario, or UTC divergence scale and synchronization accuracy parameters for financial scenario.
-	TSCTSF creates timing synchronization configuration on the UPF upon reception of AF request:
-	TSCTSF receives timing synchronization requirement from AFs. The timing synchronization requirement includes consists of the time synchronization error budgettiming resiliency service KPIs that 5GS needs to meet, e.g. AF requests for holdover time for 1h for ms sync accuracy for the smart grid scenario, or AF requests for 1ms maximum divergence from UTC for financial scenario. AF may also request to subscribe network timing synchronization status from TSCTSF (if it is a trusted AF, or via NEF). 
Editor's note:	It is FFS whether and what additional information is needed in AF request for time synchronization service and subscription for 5GS networking timing synchronization status.
-	TSCTSF confirms that the 5GS can meet the requirement based on UPF reported timing synchronization capability.
-	TSCTSF creates a timing synchronization configuration on UPF.
-	With the timing synchronization configuration, the UPF detects and reports the networking timing synchronization status, and (de)activates the timing synchronization configuration for PTP GM functionality accordingly.
-	UEs are consuming (g)PTP timing synchronization service from UPF/NW-TT that acts as grand-master based on IEEE Std 802.1AS [7] or IEEE Std 1588 [8].
-	When UPF detects networking timing synchronization status for original 5G GM timing source, it sends the status reporting to TSCTSF, and the TSCTSF forwards the reporting to AFs:
-	When UPF detects recovery for original 5G GM timing source, When UPF detects degradation or unavailable for original timing source, the UPF activates the timing synchronization configuration for PTP GM functionality as configured by TSCTSF, and the status reporting contains original timing source disabled status: 5GS timing synchronization enabled status, the timing source clock class, time validity.
-	When UPF detects degradation or unavailable for original 5G GM timing source, When UPF detects recovery for original timing source, the UPF de-activates the timing synchronization configuration for PTP GM functionality, and status reporting contains original timing source enabled status: 5GS timing synchronization disabled status, the timing source clock class, time validity.
  -  Inform the status to UE:
-  When UPF detects networking timing synchronization status for original 5G GM timing source, the UPF/NW-TT may update (g)PTP attributes as configured by the TSCTSF via UMIC and sends the updated (g)PTP messages to the UE(s).
[bookmark: _Toc101421709]6.3.3	Procedures
Existing PDU Session establishment procedures are reused in timing synchronization capability configuration. Existing timing distribution procedures are reused for UEs using (g)PTP messages.


Figure 6.3.3-1: Timing synchronization resiliency and status reporting
Step 0. PDU session establishment procedure with UPF timing resiliency capability, UPF exchanges timing resiliency capability to TSCTSF via UMIC/PMIC.
Step 1. AF requests for time synchronization service status, with time synchronization error budget for specific UE(s).
Step 2. TSCTSF confirms that the 5GS can meet the requirement based on UPF reported timing synchronization capability, and determinates UPF to provide time sync service.
Step 3. TSCTSF creates a timing synchronization configuration on UPF via PMIC/UMIC.
Editor's note:	It is FFS the information in timing synchronization configuration.
Step 4. The UPF detects and reports the networking timing synchronization status degradation or recovery, and (de)activates the timing synchronization configuration for PTP GM functionality accordingly.
Step 5. When UPF detects degradation or recovery for original 5G GM timing source, the UPF sends the status reporting contains 5GS timing synchronization enabled or disable status, the timing source clock class, time validity to AF, via TSCTSF.
Step 6. The TSCTSF may reconfigure (g)PTP operation at the UPF/NW-TT via PMIC/UMIC.
Step 7. UEs are consuming (g)PTP timing synchronization service from UPF or RAN that acts as grand-master based on IEEE Std 802.1AS [7] or IEEE Std 1588 [8]. UPF/NW-TT sends updated PTP messages to the UE(s).
6.3.4	Impacts on services, entities and interfaces
UPF:
-	Support of signalling the timing synchronization capability to TSCTSF.
-	Support of reporting time synchronization status (e.g. holdover time or UTC divergence status) to TSCTSF.
TSCTSF:
-	Support of receiving timing synchronization requirement from AFs.
-	Support of timing synchronization with timing resiliency capability configuration.
-	Support of timing synchronization status report to AFs.
AF:
-	Support of providing timing synchronization requirement (time synchronization error budgete.g. holdover time and UTC divergence requirement) to TSCTSF, and receiving status reporting from TSCTSF.

* * * * End of changes * * * *
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