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1	Introduction
At RAN3#119bis, RAN3 discussed 5GS network timing synchronization status and reporting based on the following WID objective [1]:
	1.	5GS network timing synchronization status and reporting [RAN3, RAN2]:
a.	AMF providing clock quality reporting control information per-UE to the gNB. [RAN3]
b.	gNB delivering 5G Clock quality information to the UE in RRC_CONNECTED state, based on the clock quality reporting control information and gNB capability. [RAN2, RAN3]
Note 1: 	Details of the 5G clock quality information will be decided by RAN3.
c.	UE in RRC_IDLE and RRC_INACTIVE state determining that the 5G Clock quality information has changed via information received in the broadcast signalling. [RAN2]
d.	gNB reporting node-level RAN timing synchronization status information towards the AMF, based on RAN timing synchronization status reporting configuration and gNB capability. [RAN3]



Some progress was achieved as captured in the NGAP BL CR in [4]. However, the following open issues were captured in the Chair’s minutes:
Whether to use new or existing procedures to support RAN TSS reporting over NG and F1 is FFS.
When the Clock Quality Detail Level is set to “metrics”, is there any additional information included in the Clock Quality Reporting Control Information (e.g. clock quality metrics subscribed by the UE)? To be continued…
In addition, there are a number of Editor’s Notes and FFSes in the BL CR that require further discussion. In this paper we focus on resolving open issues for RAN TSS reporting.
[bookmark: _Hlk527071819]2	Discussion
2.1	RAN TSS reporting towards the AMF
At RAN3#119bis, the RAN Timing Synchronisation Status Information IE was agreed but the non-UE associated NGAP procedure(s) used to convey the IE towards the AMF was left as FFS. The procedure for the TSCTSF to request RAN TSS was agreed by SA2 in [6] and shown below:


Figure  4.15.9.X.Z-1: Procedure for AF requested network timing synchronization status
The relevant steps for signalling between the TSCTF and NG-RAN are described in [6] as follows:
4-6.	The TSCTSF requests NG-RAN timing synchronization status subscription to the AMF. The TSCTSF sends the configuration of the NG-RAN timing synchronization status reporting reporting to the NG-RAN via AMF using Namf_NonUeN2MsgTransfer. The AMF interacts with NG-RAN to configure the reporting using N2 signaling. Then, the TSCTSF initiates the subscription to NG-RAN timing synchronization status reporting at the AMF using Namf_NonUeN2InfoSubscribe. 
10.	The NG-RAN node and/or UPF/NW-TT (if applicable) detects a primary source event (e.g., degradation, failure, improvement).
11.	If NG-RAN is configured to report timing synchronization status in step 5, the NG-RAN node notifies the status change to the AMF.  The update can contain the information elements listed in Table 5.27.1.12-1 of TS 23.501, the gNB node ID, and the scope of the status report (i.e., the scope of the reference report ID as described in clause 5.27.1.12 in TS 23.501).
12.	The AMF forwards the information received from the NG-RAN to the TSCTSF. 
From the above, an AMF-initiated NGAP procedure is triggered at step 5 to send the “configuration of RAN TSS reporting” to the gNB. Then at step 11, a gNB-initiated NGAP procedure is triggered to notify the AMF of a primary source event (e.g. degradation, failure, improvement).
Observation-1:	SA2 has agreed to use an an AMF-initiated NGAP procedure to send the “configuration of RAN TSS reporting” to the gNB, and a gNB-initiated NGAP procedure to notify the AMF of a primary source event.
Furthermore, SA2 agreed in TS 23.501 [5] that supporting gNBs are pre-configured with thresholds for each RAN TSS attribute. When the RAN TSS exceeds a pre-configured threshold (i.e. status degradation), or the RAN TSS meets the threshold again (i.e. status improvement), the gNB notifies the TSCTSF (either using N2 node level signalling via AMF, or via OAM) with the gNB ID, the scope of the timing synchronization status (i.e., all cells or a list of Cell IDs within a single gNB) and the RAN TSS attributes. SA2 did not discuss whether the thresholds are pre-configured to the gNB-CU or to the gNB-DU, since disaggregated architecture is transparent outside of RAN3. However, given that the thresholds are used for RAN TSS reporting via either the signalling or OAM (i.e. non-signalling) option, and given the common understanding in RAN3 that the RAN TSS attributes are available at the gNB-DU, it can be concluded that the thresholds are pre-configured at the gNB-DU.
Observation-2:	RAN3 can assume that gNB-DUs are pre-configured with thresholds for each RAN TSS attribute, if supported. 
In the Reply LS to SA2 in [3], RAN3 stated that “topologies can exist where clock quality information is different between “groups of cells within a single gNB” (e.g. cells served by different gNB-DUs).” During the drafting of the Reply LS, there was a common understanding in RAN3 that the gNB-CU can manage “Event ID” such that it is possible to ensure that UEs are kept in RRC_IDLE or RRC_INACTIVE state when moving between cells of a gNB with the same clock quality.  Therefore, it can be concluded that the gNB-CU is aware (through means outside the scope of 3GPP specifications) which gNB-DUs share the same clock quality.
Observation-3:	RAN3 can assume that the gNB-CU is aware of which gNB-DUs share the same clock quality. How the gNB-CU knows this is outside the scope of 3GPP specifications.
One consequence of observation-3 is that the gNB-CU does not necessarily need to request RAN TSS reporting from all gNB-DUs; it could instead request from only one gNB-DU of the group that share the same clock quality. Alternatively, the gNB-CU could request RAN TSS reporting from all gNB-DUs and then aggregate the reporting towards the AMF.  This can be left to gNB-CU implementation.
From the above observations, the following signaling flow over NG/F1 interfaces can be derived:


[bookmark: _Ref126915218]Figure 1: RAN TSS reporting towards the AMF: successful case
Step 1:	AMF sends the NGAP: TIMING SYNCHRONISATION STATUS REQUEST message to the gNB to initiate reporting of RAN TSS information. This corresponds to Step 5 in Figure 4.15.9.X.Z-1 of [6].
Step 2:	The gNB-CU sends the F1AP: TIMING SYNCHRONISATION STATUS REQUEST message to at least one gNB-DU in each “group” of gNB-DUs that share the same clock quality information.
Step 3:	If the gNB-DU is pre-configured with a threshold for at least one supported RAN TSS attribute, it replies with an F1AP: TIMING SYNCHRONISATION STATUS RESPONSE message.
Step 4:	If the gNB-CU receives an F1AP: TIMING SYNCHRONISATION STATUS RESPONSE message from at least one gNB-DU, then it sends an NGAP: TIMING SYNCHRONISATION STATUS RESPONSE message to the AMF. This can be considered part of Step 5 in Figure 4.15.9.X.Z-1 of [6].
Step 5:	Immediately after Step 3, the gNB-DU sends an F1AP: TIMING SYNCHRONISATION STATUS REPORT message. The message includes the RAN TSS for all supported attributes, which indicates the gNB-DU’s capability for RAN TSS reporting and the current state of the RAN TSS. 
Step 6:	Upon receiving the F1AP: TIMING SYNCHRONISATION STATUS REPORT message from the gNB-DU, the gNB-CU sends an NGAP: TIMING SYNCHRONISATION STATUS REPORT message to the AMF. This is equivalent to step 11 in Figure 4.15.9.X.Z-1 of [6] but is triggered by the initiation of RAN TSS reporting.
Later, when the gNB-DU detects a primary source event (i.e. status degradation or improvement):
Step 7:	The gNB-DU notifies the gNB-CU of the new RAN TSS by sending an F1AP: TIMING SYNCHRONISATION STATUS REPORT message.
Step 8:	The gNB-CU notifies the AMF of the new RAN TSS by sending an F1AP: TIMING SYNCHRONISATION STATUS REPORT message. This corresponds to Step 11 in Figure 4.15.9.X.Z-1 of [6]
NOTE: In step 6 and step 8, the gNB-CU may aggregate reports from different gNB-DU having the same clock quality information.
Regarding steps 5-6, it seems beneficial for the TSCTSF to receive feedback regarding the RAN TSS attributes that it can expect from the NG-RAN.  Without such feedback, the TSCTSF may erroneously assume that it will receive notifications of primary source events even when they are not supported by the NG-RAN. Although the same thresholds are pre-configured to all gNB-DUs, the capabilities of the gNB-DUs may be different. Also, without receiving the current values of the RAN TSS attributes at the time reporting is initiated, the TSCTSF would be unaware whether the current status is degraded or not (it would have to wait for the next primary source event).
Based on the above observations and call flow, the following is proposed for NGAP:
Proposal 1:	In NGAP, introduce a new Timing Synchronisation Status Reporting Initiation procedure (class 1) to enable the AMF to initiate RAN TSS reporting by the gNB.
Proposal 2:	In NGAP, introduce a new Timing Synchronisation Report procedure (class 2) to enable the gNB to report RAN TSS to the AMF.
Proposal 3:	The (NGAP) TIMING SYNCHRONISATION STATUS REQUEST message includes the TSS Request Type IE (start, stop).
Proposal 4:	The (NGAP) TIMING SYNCHRONISATION STATUS REPORT message includes the RAN Timing Synchronisation Status IE and the RAN TSS Scope IE (indicating whether the scope of the RAN TSS is “all cells within a single gNB” or “list of Cell IDs within a single gNB”).
Over F1AP, the same procedures can be introduced with only minor differences compared to NGAP, e.g. there is no need for the RAN TSS Scope IE over F1AP since the scope is implicitly “all cells” of the gNB-DU.
Proposal 5:	In F1AP, introduce two new procedures corresponding to the new NGAP procedures.
Proposal 6:	The (F1AP) TIMING SYNCHRONISATION STATUS REQUEST message includes the TSS Request Type IE (start, stop).
Proposal 7:	The (F1AP) TIMING SYNCHRONISATION STATUS REPORT message includes the RAN Timing Synchronisation Status Information IE (containing all RAN TSS attributes supported by the gNB-DU).

2.2	Clock quality detail level
When the clock quality detail level equals “clock quality metrics”, in our understanding it is up to gNB implementation to decide whether to provide all, some, or none of the RAN TSS attributes to the UE according to the gNB capabilities. The CN does not request that specific attributes are (or are not) provided to the UE. Therefore, no additional IEs are needed when the clock quality detail level is “clock quality metrics”.
Proposal 8:	When the clock quality detail level equals “clock quality metrics”, it is up to gNB implementation to decide whether to provide all, some, or none of the RAN TSS attributes to the UE.
When the clock quality detail level equals “acceptable/not acceptable indication”, SA2 has agreed in [5] that the clock quality acceptance criteria is defined “based on one or more attributes listed in Table 5.27.1.12-1 with the exception of PTP clockClass”, with an editor’s note indicating that it is FFS whether PTP clockClass can be used to define acceptance criteria.
Table 5.27.1.12-1: Information elements that gNB or UPF/NW-TT timing synchronization status information may contain (all optional)
	Information Name
	Description


	Synchronization state
	Indicates the state of the node synchronization, represented by the values "Locked", "Holdover", or "Freerun" (NOTE 1).


	Clock quality
	

	>> Traceable to GNSS
	Indicates whether the current time source is traceable to the GNSS and represented by values “Yes” or “No”  

	>> Traceable to UTC
	Indicates whether the current time source is traceable to the UTC and represented by values “Yes” or “No”

	>> Frequency stability
	Describes the estimate of the variation of the local clock when it is not synchronized to another source (NOTE 2).

	>> PTP clockClass
	The attribute is defined in Table 5.28.3.1-2 and available under the assumption that the nodes is synchronized using (g)PTP.

	>> Clock Accuracy
	Describes the mean in ns over an ensemble of measurements of the time between the clock under test and a reference clock (NOTE 3)

	Parent time source
	Describes the primary source the node is currently using, represented by the values "PTP", "GNSS", "atomic clock", "terrestrial radio", "serial time code", "NTP", "hand_set", "other".

	NOTE 1:	Clock is in the "Locked", "Holdover", or "Freerun" mode, as defined in ITU‑T G.810 [164].
NOTE 2: 	Frequency stability is estimated in a similar manner as for offsetScaledLogVariance attribute defined in clause 7.6.3.5 of IEEE Std 1588 [126].
NOTE 3: 	Clock accuracy measurement considers accuracy up to gNB antenna and RAN internal process.



It can be observed that the clock quality acceptance criteria is defined by the same table of TSS attributes as the RAN TSS reported to the AMF/UE (other than PTP clockClass which is FFS in SA2). Therefore, the same encoding can be reused.
Proposal 9:	The Clock Quality Acceptance Criteria IE can reuse the same encoding as the RAN Timing Synchronisation Status IE.

2.3	Updates to the TSS attributes
SA2 has updated the descriptions of the RAN TSS attributes in Table 5.27.1.12-1 of [5]. Therefore, RAN3 can now align with these latest agreements and resolve several FFSes as follows:
-	Parent Time Source: The “syncE” value is removed.
-	Frequency Stability: Note 2 states that “frequency stability is estimated in a similar manner as for offsetScaledLogVariance attribute defined in clause 7.6.3.5 of IEEE Std 1588”, where it states that the reported value range in 16-bit unsigned integer is 000016 to FFFE16. This corresponds to INTEGER (0..65534, …).
-	PTP clockClass: This was added as an attribute. The value range is given in clause 7.6.2.5 of IEEE Std 1588, Table 4. It corresponds to INTEGER (0..255, …).
-	Clock Accuracy: The description of clock accuracy states that it is “the mean in ns over an ensemble of measurements of the time between the clock under test and a reference clock”. To allow for different implementations, the encoding of clock accuracy should support several different granularities, e.g. 10ns, 100ns, and 1ms.  In addition, an enumeration can also be supported using values from IEEE Std 1588, Table 5. Regarding the maximum value, 1 second seems sufficient.
With these changes, the encoding of the timing synchronisation attributes which can be sent to the UE is shown in the table below and can be provided to RAN2.
	IE Name
	Encoding

	Synchronisation State
	ENUMERATED (locked, holdover, freeRun, …)

	Traceable to UTC
	ENUMERATED (true, false, …)

	Traceable to GNSS
	ENUMERATED (true, false, …)

	Clock Frequency Stability
	INTEGER (0..65534, …)

	Clock Accuracy
		IE/Group Name
	Presence
	IE type and reference
	Semantics description

	CHOICE Clock Accuracy
	M
	
	

	>granularity 10ns
	
	
	

	>>Clock Accuracy Value in 10ns
	M
	INTEGER (0.. 100000000, …)
	Clock accuracy expressed in units of 10 ns.

	>granularity 100ns
	
	
	

	>>Clock Accuracy Value in 100ns
	M
	INTEGER (0.. 10000000, …)
	Clock accuracy expressed in units of 100 ns.

	>granularity 1us
	
	
	

	>>Clock Accuracy Value in 1us
	M
	INTEGER (0.. 1000000, …)
	Clock accuracy expressed in units of 1 us.

	>enumeration
	
	
	

	>>Clock Accuracy Value Enumerated
	M
	ENUMERATED (100ns, 250ns, 1us, 2dot5 us, 10us, 25us, 100us, 250us, 1ms, 2dot5ms, 10ms, 25ms, 100ms, 250ms, 1sec, …)
	




	Parent Time Source
	ENUMERATED (pTP, gNSS, atomicClock, terrestrialRadio, serialTimeCode, nTP, handSet, other, …)



Proposal 10:	Update the encoding of the Timing Synchronisation Status Attributes IE as indicated and send an LS to RAN2 so that they can take it into account in the RRC specification.

3	Conclusions
In this paper, we evaluated the open issues for RAN TSS reporting and proposed the following:
For NGAP:
Proposal 1:	In NGAP, introduce a new Timing Synchronisation Status Reporting Initiation procedure (class 1) to enable the AMF to initiate RAN TSS reporting by the gNB.
Proposal 2:	In NGAP, introduce a new Timing Synchronisation Report procedure (class 2) to enable the gNB to report RAN TSS to the AMF.
Proposal 3:	The (NGAP) TIMING SYNCHRONISATION STATUS REQUEST message includes the TSS Request Type IE (start, stop).
Proposal 4:	The (NGAP) TIMING SYNCHRONISATION STATUS REPORT message includes the RAN Timing Synchronisation Status IE and the RAN TSS Scope IE (indicating whether the scope of the RAN TSS is “all cells within a single gNB” or “list of Cell IDs within a single gNB”).
Proposal 8:	When the clock quality detail level equals “clock quality metrics”, it is up to gNB implementation to decide whether to provide all, some, or none of the RAN TSS attributes to the UE.
Proposal 9:	The Clock Quality Acceptance Criteria IE can reuse the same encoding as the RAN Timing Synchronisation Status IE.
For F1AP:
Proposal 5:	In F1AP, introduce two new procedures corresponding to the new NGAP procedures.
Proposal 6:	The (F1AP) TIMING SYNCHRONISATION STATUS REQUEST message includes the TSS Request Type IE (start, stop).
Proposal 7:	The (F1AP) TIMING SYNCHRONISATION STATUS REPORT message includes the RAN Timing Synchronisation Status Information IE (containing all RAN TSS attributes supported by the gNB-DU).
For both NGAP and F1AP:
Proposal 10:	Update the encoding of the Timing Synchronisation Status Attributes IE as indicated and send an LS to RAN2 (see Annex B) so that they can take it into account in the RRC specification.
A TP for NGAP is provided in Annex A, and a corresponding TP for F1AP can be provided if the NGAP changes are agreeable. A draft LS to RAN2 is provided in Annex B.
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The purpose of the Timing Synchronisation Status Reporting Initiation procedure is to enable the AMF to request the NG-RAN node to start or stop reporting of timing synchronisation status information. The procedure uses non-UE associated signalling.
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Figure 8.x.1.2-1: Timing synchronisation status reporting initiation: successful operation
The AMF initiates the procedure by sending the TIMING SYNCHRONISATION STATUS REQUEST message to the NG-RAN node.
If the TSS Request Type IE is set to “start” and the NG-RAN node is able to initiate reporting of at least one timing synchronisation status attribute, the NG-RAN node shall reply with the TIMING SYNCHRONISATION STATUS RESPONSE message.
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Figure 8.x.1.3-1: Timing synchronisation status reporting initiation: unsuccessful operation
If the NG-RAN node is unable to initiate reporting for any timing synchronisation status attributes, the NG-RAN node shall respond with the TIMING SYNCHRONISATION STATUS FAILURE message.
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Void.
8.x.2	Timing Synchronisation Status Report
8.x.2.1	General
The purpose of the Timing Synchronisation Status Report procedure is to enable the NG-RAN node to provide RAN timing synchronisation status to the AMF. The procedure uses non-UE associated signalling.
8.x.2.2	Successful Operation


Figure 8.x.2.2-1: Timing synchronisation status report
The NG-RAN node initiates the procedure by sending a TIMING SYNCHRONISATION STATUS REPORT message.
8.x.2.3		Abnormal Conditions
Void.

next modification
9.2.X	Timing Synchronisation Status Reporting Messages
9.2.X.1	TIMING SYNCHRONISATION STATUS REQUEST
This message is sent by the AMF to initiate timing synchronisation status reporting.
Direction: AMF  NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	TSS Request Type
	M
	
	ENUMERATED (start, stop, …)
	
	YES
	ignore
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This message is sent by the NG-RAN node to indicate that timing synchronisation status reporting is successfully initiated.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore
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This message is sent by the NG-RAN node to indicate that timing synchronisation status reporting cannot be initiated.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore
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This message is sent by the NG-RAN node to report previously requested timing synchronisation status.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	RAN Timing Synchronisation Status
	M
	
	Timing Synchronisation Status Attributes
9.3.1.x3
	
	YES
	ignore

	RAN TSS Scope
	M
	
	9.3.1.x6
	
	YES
	ignore




next modification
9.3.1.x1	Clock Quality Reporting Control Information
This IE indicates the clock quality reporting control information as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Clock Quality Detail Level
	M
	
	
	

	>clock quality metrics
	
	
	
	

	
	
	
	
	

	>acceptance indication
	
	
	
	

	>>Clock Quality Acceptance Criteria
	M
	
	Timing Synchronisation Status Attributes
9.3.1.x3
	





	
	
	
	
	

	
	
	
	
	



9.3.1.x3	Timing Synchronisation Status Attributes
This IE indicates the timing synchronisation status attributes as defined in TS 23.501 [9]. 


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Synchronisation State
	O
	
	ENUMERATED (locked, holdover, freeRun, …)
	

	Traceable to UTC
	O
	
	ENUMERATED (true, false, …)
	

	Traceable to GNSS
	O
	
	ENUMERATED (true, false, …)
	

	Clock Frequency Stability
	O
	
	INTEGER (0..65534, …)
	

	PTP clockClass
	O
	
	INTEGER (0..255, …)
	Not applicable to the Clock Quality Acceptance Criteria IE. [FFS]

	Clock Accuracy
	O
	
	9.3.1.x5
	

	Parent Time Source
	O
	
	ENUMERATED (pTP, gNSS, atomicClock, terrestrialRadio, serialTimeCode, nTP, handSet, other, …)
	





	
	
	
	
	

	
	
	
	
	



9.3.1.x5	Clock Accuracy
This IE indicates the clock accuracy as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Clock Accuracy
	M
	
	
	

	>granularity 10ns
	
	
	
	

	>>Clock Accuracy Value in 10ns
	M
	
	INTEGER (0..100000000, …)
	Clock accuracy expressed in units of 10 ns.

	>granularity 100ns
	
	
	
	

	>>Clock Accuracy Value in 100ns
	M
	
	INTEGER (0..10000000, …)
	Clock accuracy expressed in units of 100 ns.

	>granularity 1us
	
	
	
	

	>>Clock Accuracy Value in 1us
	M
	
	INTEGER (0..1000000, …)
	Clock accuracy expressed in units of 1 us.

	>enumeration
	
	
	
	

	>>Clock Accuracy Value Enumerated
	M
	
	ENUMERATED (100ns, 250ns, 1us, 2dot5 us, 10us, 25us, 100us, 250us, 1ms, 2dot5ms, 10ms, 25ms, 100ms, 250ms, 1sec, …)
	




9.3.1.x6	RAN TSS Scope
This IE indicates the scope of the RAN timing synchronisation status as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE RAN TSS scope
	M
	
	
	

	>all cells
	
	
	
	

	>>Global gNB ID
	M
	
	9.3.1.6
	

	>list of cells
	
	
	
	

	>>RAN TSS Cell List
	
	1
	
	

	>>>RAN TSS Cell Item
	
	1..<maxnoofCellforTSS
	
	

	>>>>NR CGI
	M
	
	9.3.1.7
	



	Range bound
	Explanation

	maxnoofCellforTSS
	Maximum no. of Cell IDs in the scope of the RAN timing synchronisation status. Value is FFS.




end of modifications

Annex	B: Draft LS to RAN2, cc SA2
3GPP TSG-RAN WG3 Meeting #120	R3-23xxxx
Incheon, Korea, 22 – 26 May 2023

Title:	LS on timing synchronisation status attributes

Release:	Release 18
Work Item:	TRS_URLLC-Core

Source:	RAN3
To:	RAN2, SA2
Cc:	-

Contact Person:
Name:	Sean Kelley
E-mail Address:	sean.kelley@nokia.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	-


1. Overall Description:
RAN3 is currently discussing 5GS network timing synchronization status and reporting and reached decisions regarding the RAN timing synchronization status attributes and their encoding details as shown below.

	IE Name
	Encoding

	Synchronisation State
	ENUMERATED (locked, holdover, freeRun, …)

	Traceable to UTC
	ENUMERATED (true, false, …)

	Traceable to GNSS
	ENUMERATED (true, false, …)

	Clock Frequency Stability
	INTEGER (0..65534, …)

	PTP clockClass
	INTEGER (0..255, …)

	Clock Accuracy
		IE/Group Name
	Presence
	IE type and reference
	Semantics description

	CHOICE Clock Accuracy
	M
	
	

	>granularity 10ns
	
	
	

	>>Clock Accuracy Value in 10ns
	M
	INTEGER (0.. 100000000, …)
	Clock accuracy expressed in units of 10 ns.

	>granularity 100ns
	
	
	

	>>Clock Accuracy Value in 100ns
	M
	INTEGER (0.. 10000000, …)
	Clock accuracy expressed in units of 100 ns.

	>granularity 1us
	
	
	

	>>Clock Accuracy Value in 1us
	M
	INTEGER (0.. 1000000, …)
	Clock accuracy expressed in units of 1 us.

	>enumeration
	
	
	

	>>Clock Accuracy Value Enumerated
	M
	ENUMERATED (100ns, 250ns, 1us, 2dot5 us, 10us, 25us, 100us, 250us, 1ms, 2dot5ms, 10ms, 25ms, 100ms, 250ms, 1sec, …)
	




	Parent Time Source
	ENUMERATED (pTP, gNSS, atomicClock, terrestrialRadio, serialTimeCode, nTP, handSet, other, …)



RAN3 understands that PTP clockClass is still under discussion in SA2, e.g., whether it can be included in the clock quality acceptance criteria and delivered to the UE. RAN3 will align with SA2 conclusions.

2. Actions:
To SA2, RAN2.
ACTION: 	RAN3 respectfully asks RAN2 and SA2 to take the above into account.

3. Date of Next TSG-RAN WG3 Meeting:
RAN3#121	from 2023-08-21	to 2023-08-25		Toulouse
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