

SA WG2 Temporary Document
Page 1

[bookmark: _GoBack]3GPP TSG-SA/WG2 Meeting #150e	S2-2202570
Elbonia, April, 2022
Source:	CATT 
Title:	KI#1, Update solution #1 
Document for:	Agreement
Agenda Item: 	9.7 
Work Item / Release:	FS_5TRS_URLLC/ Rel-18
[bookmark: _Toc462478989]Abstract of the contribution: This contribution proposes to update solution#1 to resolve the Editor’s notes.
1 Discussion

1. In the Solution #1, there are following ENs:
Editor's note:	It is FFS how the TSCTSF can instruct the NW-TT to update the PTP clock class that is sent in Announce messages.
Editor's note:	Based on the above procedure, NW-TT receives the time synchronization status degradation twice; at first directly from the underlaying Transport Network that provides the time source for NW-TT (the details are out of scope of 3GPP), and secondly from TSCTSF as an instruction to update the PTP clock class. It is FFS whether and how the instruction from TSCTSF is used.
As described in the Function Description, the TSCTSF may receive time synchronization status information from NWDAF (or from OAM directly) for NG-RAN or from UPF. If TSCTSF has determined UEs impacted by RAN or UPF time synchronization status and NW-TT is configured to generate (g)PTP messages, then TSCTSF instructs the NW-TT to update the PTP clock class and traceability info for the (g)PTP messages for the impacted UEs based on the time synch status information. To resolve the ENs, it can be discussed in two cases: 
1) If the UPF/NW-TT has detected a change of time synchronization status based on the information from the Transport Network and NW-TT is configured to generate (g)PTP messages, the NW-TT could decide to update the PTP clock class and traceability info for the (g)PTP messages without an indication from the TSCTSF. In this case, the TSCTSF doesn’t need to instruct NW-TT to update the messages, and then NW-TT only receives the time synchronization status once; 
2) If the UPF/NW-TT can’t detect the change of time synchronization status, and the TSCTSF determines UEs impacted by RAN time synchronization status, the TSCTSF needs to instruct NW-TT that is configured to generate (g)PTP messages for impacted UEs, the TSCTSF may provide the time synchronization status (e.g. clock class and traceability) to the NW-TT. In this case, the NW-TT also receives the time synchronization status once. 


2	Proposal
It is proposed to agree the following text in TR 23.700-25.
               ******* start of 1st change ********
[bookmark: _Toc20224672][bookmark: _Toc43317511][bookmark: _Toc43374983][bookmark: _Toc43375444][bookmark: _Toc43801968][bookmark: _Toc43806234][bookmark: _Toc43806541]
[bookmark: _Toc93073663][bookmark: _Toc97278325]6.1	Solution #1: Inform UE and AF about network timing synchronization status
[bookmark: _Toc93073664][bookmark: _Toc97278326]6.1.1	Introduction
This solution enables UE and AF to learn about network timing synchronization status.
This solution makes the following assumptions:
-	NG-RAN is time synchronized with an external clock using transport network synchronization protocols or using a local GNSS receiver.
-	NG-RAN can detect network timing synchronization degradation/improvement or timing synchronization failures locally, e.g. based on information provided by the transport network time synchronization protocols or based on information provided by the local GNSS receiver. The details of how NG-RAN detects timing synchronization degradation/improvement or timing synchronization failures are beyond the scope of 3GPP.
-	UPF/NW-TT is time synchronized with an external clock using transport network-based time synchronization protocols if UPF/NW-TT is involved in providing time information to UEs.
-	UPF can detect network timing synchronization degradation/improvement or timing synchronization failures locally, e.g., based on information provided by the transport network time synchronization protocols. The details of how the UPF detects timing synchronization degradation/improvement or timing synchronization failures are beyond the scope of 3GPP.
This solution addresses the following scenarios:
-	5GS distributes time information to UEs using access stratum signaling.
-	5GS is acting as GM and distributes time information to UEs using PTP or gPTP.
[bookmark: _Toc93073665][bookmark: _Toc97278327]6.1.2	Functional Description
The solution is based on the following principles:
-	Informing 5GC and AFs about network timing synchronization status:
-	Informing 5GC about RAN and UPF time synchronization status:
-	TSCTSF subscribes for receiving RAN time synchronization status on a per RAN node level from NWDAF:
[bookmark: _Hlk93680003]-	NWDAF subscribes for RAN time synchronization status information from OAM. RAN time synchronization status information includes e.g. clock class and UTC traceability information.
-	As an alternative option, TSCTSF subscribes for RAN time synchronization status information from OAM. RAN time synchronization status information includes e.g. clock class and UTC traceability information.
-	TSCTSF subscribes for receiving time synchronization status from UPF (i.e. the status of the synchronization of the UPF with the transport network timing):
-	Based on this, UPF reports transport network time synch status (e.g. clock class and traceability) to TSCTSF.
-	Determining UEs impacted by RAN or UPF time synchronization status degradation or improvement:
-	TSCTSF subscribes to receive location information (RAN node granularity) from AMF for UEs that AF requested time synchronization for.
[bookmark: _Hlk96349404]-	TSCTSF requests UEs for which an AF requested time synchronization to perform a Registration Update if the UE is in CM-IDLE and detects a change in the RAN time synchronization status information (see below) for the current cell or when re-selecting to a different cell. This ensures that the CN is made aware of the location of a UE in case the RAN time synchronization status changes while a UE that has been configured to receive time information is in CM-IDLE.
-	If TSCTSF receives time synchronization status information for NG-RAN nodes from NWDAF (or from OAM directly) indicating time synchronization status degradation or improvement, then TSCTSF determines the UEs served by those NG-RAN nodes based on location information received from AMF.
-	If TSCTSF receives time synchronization status information from UPF indicating time synchronization status degradation or improvement, then the TSCTSF determines the UEs for which the UPF/NW-TT is configured to send (g)PTP messages.
-	Inform AFs about network timing synchronization status degradation or improvement:
-	If TSCTSF has determined UEs impacted by RAN or UPF time synchronization status degradation or improvement then TSCTSF informs the AF about the network timing synchronization status for those UEs.
[bookmark: _Hlk96345218][bookmark: _Hlk96345511]Editor's note:	The details of time synchronization status information to report to the AF are FFS. Whether and how to provide network timing synchronization status for the case that an AF requested time synchronization service in a specific coverage area depends on the progress of the related key issue.
Editor's note:	It is FFS how the TSCTSF can determine the accuracy impact for an UE based on the degradation status in RAN and/or UPF?
[bookmark: _Toc93073666]-	Informing UEs and devices attached to UE/DS-TT about network timing synchronization status:
-	NG-RAN detects network timing synchronization degradation or failure based on implementation-specific means.
[bookmark: _Hlk96345582]-	NG-RAN informs UEs about the time synchronization status by providing additional time synchronization status information (e.g. clock class and information about traceability to UTC) to UEs in SIB or using dedicated RRC.
-	If a UE receives the updated time synch status information, and a co-located DS-TT has been configured by the network to send time information using (g)PTP messages to devices attached to the DS-TT, then the DS-TT updates the (g)PTP information (e.g. updates clock class and UTC traceability in (g)PTP) based on the information received from NG-RAN.
Editor's note:	It is FFS how to ensure that all PTP ports (i.e. DS-TTs) in the PTP instance in 5GS are sending the same value of ClockQuality in the Announce messages.
[bookmark: _Hlk96345367]-	If TSCTSF has determined UEs impacted by RAN or UPF time synchronization status degradation or improvement (see above) and NW-TT is configured to generate (g)PTP messages for any of the impacted UEs, then TSCTSF sends the time synchronization status (e.g. clock class and traceability) to NW-TT, which  instructs the NW-TT to update the PTP clock class and traceability info for the (g)PTP messages for the impacted UEs based on the time synch status information.
-	If UPF/NW-TT has detected a change of time synchronization status based on the information from the Transport Network and NW-TT is configured to generate (g)PTP messages for any of the impacted UEs, then NW-TT updates the PTP clock class and traceability info for the (g)PTP messages for the impacted UEs based on the time synch status information.
Editor's note:	It is FFS how the TSCTSF can instruct the NW-TT to update the PTP clock class that is sent in Announce messages.
Editor's note:	Based on the above procedure, NW-TT receives the time synchronization status degradation twice; at first directly from the underlaying Transport Network that provides the time source for NW-TT (the details are out of scope of 3GPP), and secondly from TSCTSF as an instruction to update the PTP clock class. It is FFS whether and how the instruction from TSCTSF is used.
Editor's note:	Based on the above procedure, the degradation impacts the UE twice: first directly from RAN via Uu via SIB or RRC) and secondly from UPF via gPTP over user plane. It is FFS how the UE/DS-TT determines the total degradation (in terms of clock class and UTC traceability) based on these.
[bookmark: _Toc97278328]6.1.3	Procedures

[bookmark: _Toc93073667][bookmark: _Toc97278329]6.1.4	Impacts on services, entities and interfaces
-	NG-RAN:
-	Indicate RAN network timing synchronization status to UEs in RRC.
-	UE:
-	Support receiving RAN network timing synchronization status information.
-	Support performing a Registration request when RAN network timing synchronization status information changes while the UE is in CM-IDLE, if requested by TSCTSF.
-	NWDAF:
-	Support subscribing for RAN time synchronization status information from OAM and providing RAN time synchronization status information to TSCTSF.
-	TSCTSF:
-	Receive time synchronization status information from NWDAF and UPF.
-	Subscribe for receiving location information from AMF.
-	Support for requesting UEs to perform a Registration request if the detects a change in RAN network timing synchronization status information and the UE is in CM-IDLE.
-	Inform AFs about time synchronization status.
-	UPF:
-	Report transport network time synch status (e.g., clock class and UTC traceability) to TSCTSF.

                       ******* End of 1nd change ********
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