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1	Introduction
RAN3 has received an LS from SA2 in [1], requesting feedback on the following two questions:
	A) On 5GS time synchronization status report towards the UE(s) (KI#1):
… 
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):
…
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 paper, we discuss the above questions from SA2 and propose a response. 
2	Discussion
2.1	5GS time synchronization status report towards the UE(s)
As part of SA2 FS_5TRS_URLLC KI#1, SA2 is discussing how to report RAN timing synchronization status (TSS) to UEs. Four alternative methods to report RAN TSS to UEs are captured in Annex A.1 of TR 23.700-25 [2]:
- 	Alternative 1: gNB provides a reference report ID within SIB
-	Alternative 2: gNB provides a flag and a timestamp
-	Alternative 3: Broadcast the time change status in SIB
-	Alternative 4: Ciphered RAN Time Synchronization Status in SIB
The SA2 LS requests feedback on alternative 4 “Ciphered RAN Time Synchronization Status in SIB”, which relies on providing RAN TSS via SIB which can be optionally ciphered at the TSCTSF. The ciphering enables RAN TSS to be made available only to UEs which have the shared keys and are receiving time synchronization services. Figure 1 illustrates how this method works (see clause A.1.4.1.1 of [2]).



Figure 1: Broadcasting RAN Timing Synchronization Status
Before the RAN TSS report is ciphered, the TSCTSF provides the ciphering keys to the UEs via the AMF (e.g., during registration procedure). This aspect is outside RAN3 scope.
For delivery of the (optionally ciphered) RAN TSS report from the AMF to the UE, there are impacts to multiple working groups (e.g., RAN2 and RAN3). From a RAN3 perspective, the impacts are similar to broadcast of assistance data for location services (see TS 38.413 clause 8.10). The following RAN3 specification impacts can be identified at this point of the study:
-	NGAP: AMF sends the RAN TSS report as a transparent container to the gNB, potentially with other control information (e.g., whether the RAN TSS report is encrypted or not). This can be achieved by introducing a new non-UE associated class 2 procedure (e.g., RAN Time Synchronization Status Transfer procedure, consisting of a RAN TIME SYNCHRONIZATION STATUS TRANSFER message).
-	F1AP: Same as NGAP.
Observation 1:	For support of ciphered RAN TSS in SIB, there are NGAP impacts (1 new procedure) and F1AP impacts (1 new procedure).
Proposal 1:	For support of ciphered RAN TSS in SIB, respond to SA2 that it is feasible from a RAN3 perspective. 
2.2	Additional methods to obtain RAN timing synchronization status from NG-RAN via control plane signalling
As indicated in the LS, SA2 is considering the use of control plane signalling as a method for the 5G core to receive RAN timing synchronization status (TSS) from the gNB. In this case, the gNB must be configured to provide the RAN TSS report to the AMF when there is an event related to the time reference source being used by the gNB. 
To provide further context how the UE, gNB, AMF, and TSCTSF are involved in the RAN TSS reporting, Figure 2 illustrates a signalling flow with the steps considered in SA2 for RAN TSS reporting towards the TSCTSF via control plane signalling (step 4 and 5) together with the four methods listed in TR 23.700-25 Annex A.1 for RAN TSS reporting towards the UE (step 6a/6b). 


Figure 2: Signalling flow for RAN timing synchronization reporting via control plane
In step 2 the gNB detects a primary source event (e.g., degradation, failure, or recovery). Based on that event, the gNB generates a RAN TSS report in step 3. The UEs participating in the time synchronization service and the TSCTSF are all potential consumers of this report. Thus, the gNB needs to distribute the newly generated RAN TSS report to the UEs and TSCTSF (note that for simplification, the TSCTSF reporting is shown before UE reporting, but those steps could be performed in a different order). Steps 4 and 5 show how the RAN TSS report is sent to the TSCTSF via c-plane signalling. Steps 6a and 6b show the four alternative methods how the RAN TSS report is sent to the UEs. In 6a the gNB is the one that determines it needs to send the report (based on configuration received from the AMF) so the gNB sends it to the UEs via SIB or dedicated RRC signalling. In step 6b the TSCTSF is responsible for ciphering the report, the gNB only broadcasts the ciphered report in the cell. 
There are two scenarios for the gNB to send the latest RAN TSS report to the AMF:
-	AMF requests for a single (on-demand) RAN TSS report. For example, the TSCTSF may want to learn the status of the nodes involved in time synchronization services for a UE or a group of UEs in order to have a network view of the synchronization plane of the nodes (RAN nodes or UPF nodes).
-	AMF requests event-based reporting of RAN TSS. 
For event-based reporting, the type of events that trigger the gNB to send RAN TSS reports to the AMF seem the same as events that trigger the gNB to send a RAN TSS report to a UE. In other words, steps 2 and 3 are common for RAN TSS reporting to the UE and event-based RAN TSS reporting to the AMF.
Observation 2:	Event-based reporting of RAN TSS to the AMF can reuse the same event triggers as the functionality to report RAN TSS to UEs.
To support the above 2 scenarios, the following RAN3 specification impacts can be identified at this point of the study:
-	NGAP: AMF configures the gNB to perform RAN TSS reporting to the AMF (for a single “on-demand” report or event-based reporting). 
-	NGAP: gNB sends the RAN TSS report to the AMF (as a response to an “on-demand” request or as a result of an event-based trigger).
-	F1AP: gNB-CU retrieves the RAN TSS report from the gNB-DU (in the case the gNB-DU is the network element that has access to the 5G grandmaster). However, this same impact also exists for the case where the RAN TSS report is delivered via dedicated RRC signalling to the UEs (as the KI#1 conclusions have agreed for UEs in RRC_CONNECTED). Therefore, there may be no additional F1AP impacts to support RAN TSS reporting to the AMF, beyond what is already needed to support RAN TSS reporting to the UE.
Therefore, the potential impacts to RAN3 specifications for AMF to obtain RAN TSS from the gNB via control plane signalling are as follows:
1)	NGAP: New non-UE associated class 1 procedure (e.g., RAN Time Synchronization Status procedure, consisting of RAN TIME SYNCHRONIZATION STATUS REQUEST/RESPONSE messages), and
2)	NGAP: New non-UE associated class 2 procedure (e.g., RAN Time Synchronization Status Update procedure, consisting of a RAN TIME SYNCHRONIZATION STATUS UPDATE message).
There does not seem to be any additional F1AP impacts, since functionality to deliver RAN TSS reports to the UE can be reused. However, this can be further evaluated during the work item phase.
Observation 3:	For support of control plane signalling as a method for the 5G core to receive RAN TSS from the gNB, there are NGAP impacts (2 new procedures). F1AP impacts, if any, can be evaluated during the work item phase.
Proposal 2:	For support of control plane signalling as a method for the 5G core to receive RAN TSS from the gNB, respond to SA2 that it is feasible from a RAN3 perspective.
3	Conclusion
In this paper, we have evaluated the questions from SA2, and made the following observations and proposals:
Observation 1:	For support of ciphered RAN TSS in SIB, there are NGAP impacts (1 new procedure) and F1AP impacts (1 new procedure).
Proposal 1:	For support of ciphered RAN TSS in SIB, respond to SA2 that it is feasible from a RAN3 perspective. 
Observation 2:	Event-based reporting of RAN TSS to the AMF can reuse the same event triggers as the functionality to report RAN TSS to UEs.
Observation 3:	For support of control plane signalling as a method for the 5G core to receive RAN TSS from the gNB, there are NGAP impacts (2 new procedures). F1AP impacts, if any, can be evaluated during the work item phase.
Proposal 2:	For support of control plane signalling as a method for the 5G core to receive RAN TSS from the gNB, respond to SA2 that it is feasible from a RAN3 perspective.
A draft Reply LS reflecting the above proposals is provided in [3].
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