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1	Introduction
The incoming LS from SA2 on Time Synchronization Status notification in [1] states:
	3GPP SA WG2 is working on the study item “Study on 5G Timing Resiliency and TSC & URLLC enhancements (FS_5TRS_URLLC)”, documented in TR 23.700-25. SA2 would like to get your feedback regarding the following questions.
[bookmark: _Hlk118110237]A) On 5GS time synchronization status report towards the UE(s) (KI#1):
SA2 has agreed that 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.
In this regard, SA2 has discussed different methods on how the RAN time synchronization status (i.e., the time synchronization status of an NG-RAN node) can be provided to UE(s). These methods are documented in TR 23.700-25 Annex A. Related to these methods SA2 has the following questions:
RAN2:
1. Please provide feedback on the methods listed in Annex A from RAN2 perspective.
RAN3 and SA3:
2. [bookmark: _Hlk118110206]One method proposes to use the Ciphered SIB approach that is used for broadcast of assistance data for positioning. SA2 would like to additionally get feedback on this from SA3 and RAN3 from security and NGAP impact perspective, respectively.

[bookmark: _Hlk118110331]B) On additional methods to obtain RAN timing synchronization status from NG-RAN via control plane signalling (KI#1):
[bookmark: _Hlk118110378]Another aspect under discussion in SA2 is the method the 5G core may use to receive timing synchronization status from NG-RAN. RAN timing synchronization information status is a report that describes the node’s synchronization status related to its time source (e.g., time source degradation/failure/improvement). SA2 has agreed that 5G core can receive this status information directly from OAM. An alternative method under consideration is the use of control plane signalling at node level (documented in TR 23.700-25 solution #4). In this control plane method, the AMF shall configure the NG-RAN node to report the RAN timing synchronization status report (i.e., node level signalling) when there is an event related to the time source the NG-RAN node is using, and these reports will be forwarded to the subscribed NFs in 5G core (i.e., the TSCTSF). 
RAN3:
SA2 would like to seek RAN3 input regarding the potential impacts in RAN3 specifications (e.g., NGAP, F1-AP) to enable RAN time synchronization status report control procedure.



[bookmark: _Ref178064866]2	Discussion
2.1	Question A: On 5GS time synchronization status report towards the UE(s) -Ciphered SIB approach impacts on NGAP
In NR positioning, LMF generates the ciphering key, prepares the ciphered Positioning Assistance Data.  LMF ciphers the whole message and deliver to AMF, who in turn delivers to NG-RAN. 
Comparing with the positioning function, however, in Time As A Service (TaaS), multi different subscription level may bring complexity, As in positioning function, it is one set of encrypted information. For Time As A Service (TaaS), there would be multiple different levels of the status. The number of different levels would depend on combinations of status parameters and many levels could be required in SIB.
It is unclear what information will be ciphered by TSCTSF? If it is time critical information, how accurate it could be for the end user when the timing information goes first up to CN, and comes back to NG-RAN node.
Please also note that in positioning, it is done via LPP (NAS like approach), it is only optionally via NG-RAN. 
We would need further clarification from SA2. The functional feasibility of this solution in 5GS time synchronization should be evaluated by RAN2 first.
Proposal 1: It is proposed to reply to SA2 that RAN3 needs further clarification from SA2. The functional feasibility of the Ciphered SIB approach should be evaluated by the other groups (e.g. RAN2 and SA3).
2.2	Question B: On additional methods to obtain RAN timing synchronization status from NG-RAN via control plane signalling
In this control plane method, the AMF shall configure the NG-RAN node to report the RAN timing synchronization status report (i.e., node level signalling) when there is an event related to the time source the NG-RAN node is using, and these reports will be forwarded to the subscribed NFs in 5G core (i.e., the TSCTSF).
The details of how NG-RAN detects timing synchronization degradation/improvement or timing synchronization failures are beyond the scope of 3GPP There is no requirement for NG-RAN on how to detect synchronization degradation/improvement or timing synchronization failures
As a matter of implementation, the NG-RAN may 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. 
[bookmark: _Hlk118123807][bookmark: _Hlk118194995]Observation 1: NG-RAN node may obtain timing synchronization information based on transport network or GNSS by some implementation.
Proposal 2: It is proposed to reply to SA2 that the accuracy of time synchronization status information from NG-RAN is implementation dependent. It is questionable whether there is any benefit to provide this information via control plane to Core Network.

In Rel 17, NR-IIoT work Item, RAN has made enhancement on time synchronization, e.g. TA and RTT.
Proposal 3: it is proposed to ask SA2 if Rel 17 NR-IIoT time synchronization enhancement could be an option.

3	Proposal
Proposal 1: It is proposed to reply to SA2 that the Ciphered SIB approach should be based on benefit and agreement from the other groups (e.g. RAN2 and SA3).
Observation 1: NG-RAN node may obtain timing synchronization information based on transport network or GNSS by some implementation.
[bookmark: _Hlk118297099]Proposal 2: It is proposed to reply to SA2 that the accuracy of time synchronization status information from NG-RAN is implementation dependent. It is questionable whether there is any benefit to provide this information via control plane to Core Network.
Proposal 3: it is proposed to ask SA2 if Rel 17 NR-IIoT time synchronization enhancement could be an option.
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