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1. Introduction

In SA2 FS_5TRS_URLLC SI, the key issue #1 is about 5GS network timing synchronization status and reporting. SA2 has sent one LS [1] to RAN2 to ask feedback on the methods they are discussing. The main part of the LS is excerpted as follows:
	1. Overall Description:

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.

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. 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.

B) On additional methods to obtain RAN timing synchronization status from NG-RAN via control plane signalling (KI#1):

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.


In this contribution, we will focus on the SA2’s question, and provide our views accordingly.

2. Discussion
Actually, in the LS, SA2 has not shared much progress about the key issue. In the corresponding TR [2], we can find many editor’s notes remained. We extract the first editor’s note as follows:

	Editor's note:
What the RAN and UPF timing synchronization status consists of is FFS.


It can be seen the term “time synchronization status” is still unclear. 
Observation 1: The term “time synchronization status” is still unclear in SA2.
Based on the description in SA2’s TR and LS, we can understand the motivation of RAN time synchronization status is to reflect the 5GS clock quality degradation/improvement. However it should be noted that in RAN2, we have already defined the parameter “uncertainty”. This parameter can be contained in the ReferenceTimeInfo IE, which can be further included in SIB9 or DLInformationTransfer message. The field description of the parameter uncertainty is as follows. 

	uncertainty

This field indicates the uncertainty of the reference time information provided by the time field. The uncertainty is 25ns multiplied by this field. If this field is absent, the uncertainty is unspecified.


We think uncertainty could have the similar usage as the so-called "time synchronization status". If the parameter uncertainty is not sufficient, then what additional parameters shall be further introduced and the specific usage for each parameter shall be clearly clarified by SA2, as we assume all the parameters will be specified in RAN2 if we want to deliver them via SIB or RRC dedicated signaling.
Observation 2: From RAN2’s perspective, uncertainly has similar usage as the so-called "time synchronization status".
As said in the LS [1], SA2 has listed several solutions on how to deliver the time synchronization status to a UE in RRC Idle/Inactive state. The common aspect of all solutions is to deliver the status via SIB/dedicated RRC signaling. The different solutions also have various details. Alternative 1 tries to introduce a mapping relation between status report IDs and time synchronization status. Since the actual time synchronization status is unclear, we don’t know whether such mapping is really needed or beneficial. Alternative 2 will add a flag and flagSetTimeUTC field in SIB9 to wake up Idle/Inactive UE(s), and add the time synchronization status report in RRC dedicated signaling. Alternative 3 proposes to extend ReferenceTimeinfo to convey time quality (e.g. quality, clock class), latest time status change time, and time source. In Alternative 4, the time synchronization status is ciphered and broadcasted. The necessity of ciphering is not mentioned in other solutions, and should be studied/determined by SA3 and SA2. In spite of the difference among the solutions, from RAN2’s perspective, it is premature to discuss and evaluate the stage-3 details of how to notify time synchronization status to UE(s) before there is a consensus on what time synchronization status really is. 
Furthermore, the question asked by SA2 is also ambiguous. SA2 wants RAN2 to provide feedback on the methods listed in the Annex part of the TR, yet SA2 does not mention what aspects they expect RAN2 to feedback upon, e.g. on the feasibility of each method, or on the signaling overhead from RAN2 perspective, etc. Due to lack of details for time synchronization status, it is actually hard for RAN2 to make evaluation/comparison for the four different methods.
Based on the above consideration, we suggest RAN2 to ask SA2 to provide more information, including the details of "time synchronization status". Besides, we can ask SA2 to clarify what feedback is expected from RAN2, e.g. the judgement on the feasibility, signaling overhead or other aspects.
Proposal 1: RAN2 to ask SA2 to provide more input, including the details of time synchronization status.
Proposal 2: RAN2 to ask SA2 to clarify what feedback is expected from RAN2, e.g. the judgement on the feasibility, signalling overhead for each method, or other aspects.
3. Conclusion

In this contribution, we have discussed the question asked by SA2 for time synchronization status notification towards UE(s). We have made the following observations and proposals:
Observation 1: The term “time synchronization status” is still unclear in SA2.

Observation 2: From RAN2’s perspective, uncertainly has similar usage as the so-called "time synchronization status".
Proposal 1: RAN2 to ask SA2 to provide more input, including the details of time synchronization status.

Proposal 2: RAN2 to ask SA2 to clarify what feedback is expected from RAN2, e.g. the judgement on the feasibility, signalling overhead for each method, or other aspects.
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