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1 Introduction
According to the objectives of the Rel-18 Timing Resiliency and URLLC WID approved in RP-230754, one of the objectives is to support the function of timing synchronization status and reporting, seen below:

	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]




This contribution focuses on RAN timing synchronization status and reporting, and provides the TP to BL CR of NGAP in Annex.

2 Discussion

2.1  NG-RAN reports Clock quality to UE
In Rel-17, the AMF provides the following Time Synchronisation Assistance Information to the NG-RAN to control the time distribution per UE during the initial UE context setup. Furthermore, during the NG/or Xn based handover, In order to keep Time Synchronization continuity for the UE, the AMF also needs to provide such information to target node via HANDOVER REQUEST/or PATH SWITCH REQUEST ACKNOWLEDGE message.

9.3.1.220
Time Synchronisation Assistance Information

This IE indicates 5G access stratum time distribution parameters as defined in TS 23.501 [9].

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

	Time Distribution Indication
	M
	
	ENUMERATED (enabled, disabled, …)
	

	Uu Time Synchronisation Error Budget 
	C-ifEnabled
	
	INTEGER (1..1000000, …)
	Expressed in units of 1ns.


Observation 1: In current NGAP, AMF provides time distribution indication and the Uu time synchronization error budget to NG-RAN for per UE in Time Synchronisation Assistance Information IE.

In SA2 approved S2-2303895 for TS23.501, the following is captured for clock quality reporting control information provided by AMF:

	For 5G access stratum time synchronization service, clock quality reporting control information manages the NG-RAN timing synchronization status notifications to the UE. When AMF provides the 5G access stratum time distribution indication and the Uu time synchronization error budget to NG-RAN, AMF also includes the clock quality reporting control information provided by the TSCTSF or received from UDM. Clock quality reporting control information may be present in the AF request or Access and Mobility Subscription data at the UDM, and contains the following fields:

-
Clock quality detail level. It indicates whether and which clock quality information to provide to the UE and can take one of the following values: clock quality metrics or acceptable/not acceptable indication.

-
If the clock quality detail level equals “clock quality metrics”, the NG-RAN provides clock quality metrics to the UE that reflect its current timing synchronization status. Clock quality metrics refers to the following information: clock accuracy, traceability to UTC and to GNSS, frequency stability, parent time source, synchronization state.
-
If the clock quality detail level equals "acceptable/not acceptable indication", clock quality acceptance criteria for the UE. The NG-RAN provides an acceptable indication to the UE if the NG-RAN's timing synchronization status matches the acceptance criteria received from AMF; otherwise, NG-RAN indicates "not acceptable" to the UE. Acceptance criteria can be defined based on one or more of the following attributes: parent time source, traceability to UTC and to GNSS, synchronization state, clock accuracy, frequency stability. 

 Editor’s Note:
Attributes that can be used for clock quality acceptance criteria depends on RAN capabilities to determine them and pending RAN WGs feedback



We suggest to include clock quality reporting control information in existing Time Synchronisation Assistance Information IE, for example as the following:

9.3.1.220
Time Synchronisation Assistance Information

This IE indicates 5G access stratum time distribution parameters as defined in TS 23.501 [9].

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

	Time Distribution Indication
	M
	
	ENUMERATED (enabled, disabled, …)
	

	Uu Time Synchronisation Error Budget 
	C-ifEnabled
	
	INTEGER (1..1000000, …)
	Expressed in units of 1ns.

	Clock Quality Reporting Control Information
	O
	
	FFS
	


Proposal 1: Introduce the new Clock Quality Reporting Control Information IE into existing Time Synchronisation Assistance Information IE over NGAP.  

According to SA2's conclusion, AMF will control whether and which clock quality information to provide to the UE and can take one of the following values: 

clock quality metrics; or 

acceptable/not acceptable indication. 
Clock quality metrics refers to the following information: clock accuracy, traceability to UTC and to GNSS, frequency stability, parent time source, synchronization state.

"acceptable/not acceptable indication": The NG-RAN provides an acceptable indication to the UE if the NG-RAN's timing synchronization status matches the acceptance criteria received from AMF; otherwise, NG-RAN indicates "not acceptable" to the UE. 

Acceptance criteria can be defined based on one or more of the following attributes: parent time source, traceability to UTC and to GNSS, synchronization state, clock accuracy, frequency stability. In fact, we found that these Acceptance criteria values are based on the timing synchronization status.

Observation 2: The clock quality acceptance criteria provided by AMF has the same definition of timing synchronization status and depends on RAN capabilities.  
We suggest to take the following as the baseline for detail of Clock Quality Reporting Control Information.

9.3.1.xxx
Clock Quality Reporting Control Information

This IE indicates clock quality reporting control parameters as defined in TS 23.501 [9].

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

	CHOICE Report Type of Clock Quality
	
	
	
	

	> Clock Quality Metrics Based
	
	
	
	

	  >> Clock Quality Metrics
	M
	
	BIT STRING (SIZE(16))
	This IE indicates that one or more  clock quality metrics to report to UE. Each position in the bitmap indicates one type of metric.

First bit = clock accuracy,

Second bit = traceability to UTC,

Third bit = traceability to GNSS,

Fourth bit =frequency stability,

Fifth bit = parent time source,

Sixth bit = synchronization state,

other bits reserved for future use. Value '1' indicates 'metric needed'. Value '0' indicates 'metric not needed'.

	> Acceptable Indication Based
	
	
	
	

	  >>Clock Quality Acceptance Criteria
	M
	
	9.3.1.XXX
RAN Timing synchronization status
	

	
	
	
	
	


Table 1. Clock Quality Reporting Control Information
Proposal 2: Take table 1 as the baseline for detail of Clock Quality Reporting Control Information IE. 

According to following description captured in current TS23.501,

	If the UE's subscription contains Coverage Area (defined as a list of TAs), the AMF configures the NG-RAN to provide the 5G timing information to UE only when the UE is in the Coverage Area. In order to track the UE moving in and out of Time Synchronization Coverage Area, the Registration Area (RA) shall only include TAs either inside or outside of the subscribed Coverage Area.


These is a need to include Time distribution Coverage area in the existing Time Synchronisation Assistance Information as following:

9.3.1.220
Time Synchronisation Assistance Information

This IE indicates 5G access stratum time distribution parameters as defined in TS 23.501 [9].

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

	Time Distribution Indication
	M
	
	ENUMERATED (enabled, disabled, …)
	

	Uu Time Synchronisation Error Budget 
	C-ifEnabled
	
	INTEGER (1..1000000, …)
	Expressed in units of 1ns.

	Clock Quality Reporting Control Information
	O
	
	FFS
	

	Area Scope of Time distribution 
	O
	
	FFS
	


Although current Time distribution Coverage area is defined as a list of TAs, Considering the further proof, it is proposed to introduce a CHOCE structure for Area scope of Time distribution, seen below.
 9.3.1.xxx
Area Scope of Time distribution
This IE indicates Time Synchronization Coverage Area as defined in TS 23.501 [9].

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

	CHOICE Area Scope of  Time distribution
	
	
	
	

	>TAI based
	
	
	
	

	>>TA List for MDT
	
	1..<maxnoofTAforTimeDistribution>
	
	

	>>>TAI
	M
	
	
	


Proposal 3: Introduce a CHOCE structure for Area scope of Time distribution into existing Time Synchronisation Assistance Information IE over NGAP. 

After NG-RAN recevies the Clock Quality Reporting Control Information and Area Scope, how to provide the clock quality information to UE(s) is up to RAN2,e.g via unicast RRC signalling or broadcast.

Proposal 4: How to provide the clock quality information to UE(s) is up to RAN2. 

2.2  NG-RAN report timing synchronization status to Core
In SA2 approved S2-2303895 for TS23.501, the following is captured for timing synchronization status from NG-RAN.

	TSCTSF may receive node-level information about timing synchronization status from NG-RAN and/or UPF/NW-TT directly from OAM or alternatively, if supported by a node, using control plane signalling at node level. Node level signalling uses UMIC for UPF/NW-TT case and an AMF service to report N2 node level information for NG-RAN case.

The network timing synchronization status information from NG-RAN or UPF/NW-TT to the TSCTSF can contain the following information as described in the Table 5.27.1.X-1.

Table 5.27.1.X-1: Information elements contained in NG-RAN or UPF timing synchronization status information 

Information Name
Description
Category

Synchronization state

Indicates the state of the node synchronization, represented by the values “Locked”, “Holdover”, or “Freerun”.
Optional

Synchronization performance

Traceable to UTC

Traceable to GNSS

Frequency stability

Optional

Clock quality

clock accuracy

Optional

Parent time source

Describes the primary source the node is currently using, represented by the values “SyncE”, “PTP”, “GNSS”, “atomic clock”, “terrestrial radio”, “serial time code”, “NTP”, “hand set”, “other”.

Optional

Editor’s Note: Information elements contained in NG-RAN depends on RAN capabilities to determine them and pending RAN WGs feedback.
NOTE 2: 
Clock is in the “Locked”, “Holdover”, or “Freerun” mode, as defined in ITU-T G.810 [X].




In previous RAN3 meeting, RAN3 responded to SA2 in R3-230811 that the following attributes of timing synchronization status may be available in RAN, depends on RAN capabilities.
	For the question: “SA2 would like to kindly request RAN3 to provide feedback whether the following attributes are available in RAN: time source, traceability to UTC or GNSS, synchronization state, clock accuracy, clock frequency stability, PTP clockClass.”
RAN3 answer:

-
The attributes “time source”, “synchronization state”, and “clock accuracy” are available at the gNB.

-
The attribute “clock frequency stability” is available at the gNB, under the assumption that it is offsetScaledLogVariance as defined in TS 23.501 or similar definition.

-
The attribute “traceability to UTC or GNSS” is available at the gNB, under the assumption that the value is true or false.

-
The attribute “PTP clockClass” is available at the gNB, under the assumption that the gNB receives time using PTP.

-
RAN3 assumes that a gNB may report all, some, or none of the attributes based on the gNB implementation, i.e. gNB makes the final decision on whether it performs time status reporting. Encoding details for these attributes require further RAN3 discussion and will be determined during the work item phase. RAN3 assumes that SA2 will align to RAN3 when it comes to the attributes and encoding.


We assume that the timing synchronization status information can be notified to the AMF during the NG setup or RAN configuration update procedure, via the NG SETUP REQUEST, and RAN CONFIGURATION UPDATE message. However, using a new NAGP message is also worth considering. RAN3 suggests to discuss whether to use an existing NAGP message, such as NG SETUP REQUEST/RAN CONFIGURATION UPDATE to report timing synchronization status, or to use a new NGAP message.

Observation 3: The timing synchronization status information can be notified to the AMF during the NG setup or RAN configuration update procedure.  
Proposal 5: RAN3 to discuss whether to use a new NGAP message or an existing message,e.g, NG SETUP REQUEST/RAN CONFIGURATION UPDATE to report timing synchronization status to AMF.

We suggest to take the following as the baseline for detail of timing synchronization status.
 9.3.1.xxx
timing synchronization status
This IE indicates timing synchronization status as defined in TS 23.501 [9].

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

	Synchronization state
	M
	
	ENUMERATED (Locked, Holdover,Freerun, …)
	This IE indicates the state of the gNB time synchronization .


	Clock Traceable Information
	O
	
	BIT STRING (SIZE(8))
	This IE indicates the clock traceable information.
First bit = traceability to UTC,

Second bit = traceability to GNSS,

other bits reserved for future use. Value '1' indicates 'true'. Value '0' indicates 'false”.

	Clock Frequency Stability
	O
	
	INTEGER (0..FFS,...)
	This IE indicates the variations of the clock from a linear timescale when it is not synchronized to another clock.
Unit is FFS

	Clock accuracy
	O
	
	INTEGER (0..FFS,...)
	Unit is FFS

	PTP clockClass
	O
	
	INTEGER (0..255,...)
	This IE is only present, if time source is PTP.

	Parent time source
	O
	
	ENUMERATED (SyncE, PTP,GNSS,atomic clock, terrestrial radio, serial time code,NTP,hand set,others,…)
	


Table 2. timing synchronization status
Proposal 6: Take table 2 as the baseline for detail of timing synchronization status information IE. 

In SA2 approved S2-2303895 for TS23.501, the following is captured for NG-RAN to initiate reporting timing synchronization status to AMF. Here, RAN nodes may be pre-configured with the thresholds for each timing synchronization status attribute. It is not clear that whether these thresholds are provided by AMF or configured by RAN OAM. 
	RAN nodes may be pre-configured with the thresholds for each timing synchronization status attribute, if supported, that is described in Table 5.27.1.X-1. When the network timing synchronization status exceeds the threshold (i.e. status degradation), or the network timing synchronization status meets the thresholds again (i.e. status improvement), the RAN node notifies the TSCTSF (either using N2 node level signalling via AMF, or via OAM) with the RAN Node ID, the scope of the timing synchronization status and the corresponding network timing synchronization status attributes as described in this clause. The NG-RAN indicates the status change to the UEs via SIB9:




Proposal 7: RAN3 to discuss whether the thresholds for timing synchronization are provided by AMF or configured by RAN OAM.

In the Reply LS in R3-230811 sent to SA2, RAN3 responded to SA2 that "RAN3 assumes that a gNB may report all, some, or none of the attributes based on the gNB implementation, i.e. gNB makes the final decision on whether it performs time status reporting". In the WID, Whether the gNB can report TSS depends on the gNB's capability. 
	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]




So, we suggest that the gNB shall inform AMF its capability for reporting timing synchronization status information during the NG Setup/Modification procedure.

9.3.1.xxx
Timing Synchronization Status Report Capability 
This IE indicatesTiming Synchronization Status Report Capability as defined in TS 23.501 [9].

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

	Timing Synchronization Status Report Supported Indication
	M
	
	ENUMERATED (true, false, …)
	

	Timing Synchronization Status Report Capability 
	M
	
	BIT STRING (SIZE(16))
	This IE indicates that one or more   timing Synchronization Status reporting type supported by the NG-RAN node. Each position in the bitmap indicates one type of reporting capability.

First bit = clock accuracy,

Second bit = traceability to UTC,

Third bit = traceability to GNSS,

Fourth bit =frequency stability,

Fifth bit = parent time source,

Sixth bit = synchronization state,

other bits reserved for future use. Value '1' indicates 'supported'. Value '0' indicates 'not supported'.


Table 3. timing synchronization status reporting capability 
Proposal 8: the gNB shall inform AMF its capability for reporting timing synchronization status information during the NG Setup/Modification procedure, and Take table 3 as the baseline for detail of Timing Synchronization Status Report Capability IE.
The corresponding TP to BL CR of TS38.413 is provided in Annex.
3 Conclusion

Observation 1: In current NGAP, AMF provides time distribution indication and the Uu time synchronization error budget to NG-RAN for per UE in Time Synchronisation Assistance Information IE.

Proposal 1: Introduce the new Clock Quality Reporting Control Information IE into existing Time Synchronisation Assistance Information IE over NGAP.  

Observation 2: The clock quality acceptance criteria provided by AMF has the same definition of timing synchronization status and depends on RAN capabilities.  
Proposal 2: Take table 1 as the baseline for detail of Clock Quality Reporting Control Information IE. 

Proposal 3: Introduce a CHOCE structure for Area scope of Time distribution into existing Time Synchronisation Assistance Information IE over NGAP. 

Proposal 4: How to provide the clock quality information to UE(s) is up to RAN2. 

Observation 3: The timing synchronization status information can be notified to the AMF during the NG setup or RAN configuration update procedure.  
Proposal 5: RAN3 to discuss whether to use a new NGAP message or an existing message,e.g, NG SETUP REQUEST/RAN CONFIGURATION UPDATE to report timing synchronization status to AMF.

Proposal 6: Take table 2 as the baseline for detail of timing synchronization status information IE.
Proposal 7: RAN3 to discuss whether the thresholds for timing synchronization are provided by AMF or configured by RAN OAM.

Proposal 8: the gNB shall inform AMF its capability for reporting timing synchronization status information during the NG Setup/Modification procedure, and Take table 3 as the baseline for detail of Timing Synchronization Status Report Capability IE.
Annex : TP to BL CR of TS38.413 
<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>

8.7.1
NG Setup

8.7.1.1
General

The purpose of the NG Setup procedure is to exchange application level data needed for the NG-RAN node and the AMF to correctly interoperate on the NG-C interface. This procedure shall be the first NGAP procedure triggered after the TNL association has become operational. The procedure uses non-UE associated signalling.

This procedure erases any existing application level configuration data in the two nodes, replaces it by the one received and clears AMF overload state information at the NG-RAN node. If the NG-RAN node and AMF do not agree on retaining the UE contexts this procedure also re-initialises the NGAP UE-related contexts (if any) and erases all related signalling connections in the two nodes like an NG Reset procedure would do.

8.7.1.2
Successful Operation
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Figure 8.7.1.2-1: NG setup: successful operation

The NG-RAN node initiates the procedure by sending an NG SETUP REQUEST message including the appropriate data to the AMF. The AMF responds with an NG SETUP RESPONSE message including the appropriate data. 

If the Configured TAC Indication IE set to "true” is included for a Tracking Area contained in the Supported TA List IE in the NG SETUP REQUEST message, the AMF may take it into account to optimise NG-C signalling towards this NG-RAN node.

If the UE Retention Information IE set to “ues-retained“ is included in the NG SETUP REQUEST message, the AMF may accept the proposal to retain the existing UE related contexts and signalling connections by including the UE Retention Information IE set to “ues-retained“ in the NG SETUP RESPONSE message.

If the AMF supports IAB, the AMF shall include the IAB Supported IE in the NG SETUP RESPONSE message.

The AMF shall include the Backup AMF Name IE, if available, in the Served GUAMI List IE in the NG SETUP RESPONSE message. The NG-RAN node shall, if supported, consider the AMF as indicated by the Backup AMF Name IE when performing AMF reselection, as specified in TS 23.501 [9].

If the GUAMI Type IE is included in the NG SETUP RESPONSE message, the NG-RAN node shall store the received value and use it for further AMF selection as defined in TS 23.501 [9].

If the RAN Node Name IE is included in the NG SETUP REQUEST message, the AMF may use this IE as a human readable name of the NG-RAN node. If the Extended RAN Node Name IE is included in the NG SETUP REQUEST message, the AMF may use this IE as a human readable name of the NG-RAN node and shall ignore the RAN Node Name IE if also included. 
If the AMF Name IE is included in the NG SETUP RESPONSE message, the NG-RAN node may use this IE as a human readable name of the AMF. If the Extended AMF Name IE is included in the NG SETUP RESPONSE message, the NG-RAN node may use this IE as a human readable name of the AMF and shall ignore the AMF Name IE if also included.
If the NB-IoT Default Paging DRX IE is included in the NG SETUP REQUEST message, the AMF shall take it into account for paging.

If the RAT Information IE is included in the NG SETUP REQUEST message, the AMF shall handle this information as specified in TS 23.502 [10].

If the NID IE within the NPN Support IE is included within a Broadcast PLMN Item IE in the NG SETUP REQUEST message, the AMF shall consider that the NG-RAN node supports the indicated S-NSSAI(s) for the corresponding tracking area code for the SNPN identified by the PLMN Identity IE and the NID IE.

If the NID IE within the NPN Support IE is included within a PLMN Support Item IE in the NG SETUP RESPONSE message, the NG-RAN node shall consider that the AMF supports the SNPN identified by the PLMN Identity IE and the NID IE.

If the Onboarding Support IE is also included within the same PLMN Support Item IE, the NG-RAN node shall, if supported, consider that the AMF supports UE onboarding for the identified SNPN, as specified in TS 23.501 [9].

If the TAI NSAG Support List IE is included in the Broadcast PLMN Item IE in the NG SETUP REQUEST message, the AMF shall, if supported, use this information as specified in TS 23.501 [9].

If the Timing Synchronization Status IE is included in the NG SETUP REQUEST message, the AMF shall, if supported, use this information as specified in TS 23.501 [9]. 
If the Timing Synchronization Status Report Capability IE is included in the NG SETUP REQUEST message, the AMF shall, if supported, use this information as specified in TS 23.501 [9]
<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

8.7.2
RAN Configuration Update

8.7.2.1
General

The purpose of the RAN Configuration Update procedure is to update application level configuration data needed for the NG-RAN node and the AMF to interoperate correctly on the NG-C interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non UE-associated signalling.
8.7.2.2
Successful Operation
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Figure 8.7.2.2-1: RAN configuration update: successful operation

The NG-RAN node initiates the procedure by sending a RAN CONFIGURATION UPDATE message to the AMF including an appropriate set of updated configuration data that it has just taken into operational use. The AMF responds with a RAN CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the RAN CONFIGURATION UPDATE message, the AMF shall interpret that the corresponding configuration data is not changed and shall continue to operate the NG-C interface with the existing related configuration data.
If the Supported TA List IE is included in the RAN CONFIGURATION UPDATE message, the AMF shall overwrite the whole list of supported TAs and the corresponding list of supported slices for each TA, and use them for subsequent registration area management of the UE.

If the Configured TAC Indication IE set to "true” is included for a Tracking Area contained in the Supported TA List IE in the RAN CONFIGURATION UPDATE message, the AMF may take it into account to optimise NG-C signalling towards this NG-RAN node.

If the Global RAN Node ID IE is included in the RAN CONFIGURATION UPDATE message, the AMF shall associate the TNLA to the NG-C interface instance using the Global RAN Node ID.

If the RAN CONFIGURATION UPDATE message includes NG-RAN TNL Association to Remove List IE, and the Endpoint IP Address IE and the Port Number IE for both TNL endpoints of the TNL association(s) are included in the NG-RAN TNL Association to Remove List IE, the AMF shall, if supported, consider that the TNL association(s) indicated by both received TNL endpoints will be removed by the NG-RAN node. If the Endpoint IP Address IE, or the Endpoint IP Address IE and the Port Number IE for one or both of the TNL endpoints is included in the NG-RAN TNL Association to Remove List IE in RAN CONFIGURATION UPDATE message, the AMF shall, if supported, consider that the TNL association(s) indicated by the received endpoint IP address(es) will be removed by the NG-RAN node.
If the RAN CONFIGURATION UPDATE message includes the RAN Node Name IE, the AMF may store it or update this IE value if already stored, and use it as a human readable name of the NG-RAN node. If the RAN CONFIGURATION UPDATE message includes the Extended RAN Node Name IE, the AMF may store it or update this IE value if already stored, and use it as a human readable name of the NG-RAN node and shall ignore the RAN Node Name IE if also included.

If the NB-IoT Default Paging DRX IE is included in the RAN CONFIGURATION UPDATE message, the AMF shall overwrite any previously stored NB-IoT default paging DRX value for the NG-RAN node.

If the RAT Information IE is included in the RAN CONFIGURATION UPDATE message, the AMF shall handle this information as specified in TS 23.502 [10].

If the NID IE within the NPN Support IE is included within a Broadcast PLMN Item IE in the RAN CONFIGURATION UPDATE message, the AMF shall consider that the NG-RAN node supports the indicated S-NSSAI(s) for the corresponding tracking area code for the SNPN identified by the PLMN Identity IE and the NID IE.

If the TAI NSAG Support List IE is included in the Broadcast PLMN Item IE in the RAN CONFIGURATION UPDATE message, the AMF shall, if supported, use this information as specified in TS 23.501 [9].

If the Timing Synchronization Status IE is included in the RAN CONFIGURATION UPDATE message, the AMF shall, if supported, use this information as specified in TS 23.501 [9]. 
If the Timing Synchronization Status Report Capability IE is included in the RAN CONFIGURATION UPDATE message, the AMF shall, if supported, use this information as specified in TS 23.501 [9]
<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.2.6.1
NG SETUP REQUEST

This message is sent by the NG-RAN node to transfer application layer information for an NG-C interface instance.

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

	Global RAN Node ID
	M
	
	9.3.1.5
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString

(SIZE(1..150, …))
	
	YES
	ignore

	Supported TA List
	
	1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	
	-
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>Broadcast PLMN List
	
	1
	
	
	-
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	
	-
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN
	-
	

	>>>>TAI Slice Support List
	M
	
	Slice Support List

9.3.1.17
	Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	-
	

	>>>>NPN Support
	O
	
	9.3.3.44
	If the NID IE is included, it identifies a SNPN together with the PLMN Identity IE.
	YES
	reject

	>>>>Extended TAI Slice Support List
	O
	
	Extended Slice Support List

9.3.1.191
	Additional Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	YES
	reject

	>>>>TAI NSAG Support List
	O
	
	9.3.1.238
	NSAG information associated with the slices per TAC, per PLMN or per SNPN.
	YES
	ignore

	>>Configured TAC Indication
	O
	
	9.3.3.50
	
	YES
	ignore

	>>RAT Information
	O
	
	9.3.1.125
	RAT information associated with the TAC of the indicated PLMN(s).
	YES
	reject

	Default Paging DRX
	M
	
	Paging DRX

9.3.1.90
	
	YES
	ignore

	UE Retention Information
	O
	
	9.3.1.117
	
	YES
	ignore

	NB-IoT Default Paging DRX
	O
	
	9.3.1.137
	
	YES
	ignore

	Extended RAN Node Name
	O
	
	9.3.1.193
	
	YES
	ignore

	Timing Synchronization Status Report Capability
	O
	
	9.3.1.xx1
	
	YES
	ignore

	Timing Synchronization Status
	O
	
	9.3.1.xx2
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 12.


<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.2.6.4
RAN CONFIGURATION UPDATE

This message is sent by the NG-RAN node to transfer updated application layer information for an NG-C interface instance.

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

	RAN Node Name
	O
	
	PrintableString

(SIZE(1..150, …))
	
	YES
	ignore

	Supported TA List
	
	0..1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	
	-
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>Broadcast PLMN List
	
	1
	
	
	-
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	
	-
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN
	-
	

	>>>>TAI Slice Support List
	M
	
	Slice Support List

9.3.1.17
	Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	-
	

	>>>>NPN Support
	O
	
	9.3.3.44
	If the NID IE is included, it identifies a SNPN together with the PLMN Identity IE.
	YES
	reject

	>>>>Extended TAI Slice Support List
	O
	
	Extended Slice Support List

9.3.1.191
	Additional Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	YES
	reject

	>>>>TAI NSAG Support List
	O
	
	9.3.1.238
	NSAG information associated with the slices per TAC, per PLMN or per SNPN.
	YES
	ignore

	>>Configured TAC Indication
	O
	
	9.3.3.50
	
	YES
	ignore

	>>RAT Information
	O
	
	9.3.1.125
	RAT information associated with the TAC of the indicated PLMN(s).
	YES
	reject

	Default Paging DRX
	O
	
	Paging DRX

9.3.1.90
	
	YES
	ignore

	Global RAN Node ID
	O
	
	9.3.1.5
	
	YES
	ignore

	NG-RAN TNL Association to Remove List 
	
	0..1
	
	
	YES
	reject

	>NG-RAN TNL Association to Remove Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>TNL Association Transport Layer Address 
	M
	
	CP Transport Layer Information

9.3.2.6
	Transport layer address of the NG-RAN node.
	-
	

	>>TNL Association Transport Layer Address at AMF
	O
	
	CP Transport Layer Information

9.3.2.6
	Transport layer address of the AMF.
	-
	

	NB-IoT Default Paging DRX
	O
	
	9.3.1.137
	
	YES
	ignore

	Extended RAN Node Name
	O
	
	9.3.1.193
	
	YES
	ignore

	Timing Synchronization Status Report Capability
	O
	
	9.3.1.xx1
	
	YES
	ignore

	Timing Synchronization Status
	O
	
	9.3.1.xx2
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 12.

	maxnoofTNLAssociations
	Maximum no. of TNL Associations between the NG-RAN node and the AMF. Value is 32.


<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.3.1.xx1
Timing Synchronization Status Report Capability 
This IE indicatesTiming Synchronization Status Report Capability as defined in TS 23.501 [9].

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

	Timing Synchronization Status Report Supported Indication
	M
	
	ENUMERATED (true, false, …)
	

	Timing Synchronization Status Report Capability 
	M
	
	BIT STRING (SIZE(16))
	This IE indicates that one or more   timing Synchronization Status reporting type supported by the NG-RAN node. Each position in the bitmap indicates one type of reporting capability.

First bit = clock accuracy,

Second bit = traceability to UTC,

Third bit = traceability to GNSS,

Fourth bit =frequency stability,

Fifth bit = parent time source,

Sixth bit = synchronization state,

other bits reserved for future use. Value '1' indicates 'supported'. Value '0' indicates 'not supported'.


<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.3.1.xx2
timing synchronization status
This IE indicates timing synchronization status as defined in TS 23.501 [9].

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

	Synchronization state
	M
	
	ENUMERATED (Locked, Holdover,Freerun, …)
	This IE indicates the state of the gNB time synchronization .


	Clock Traceable Information
	O
	
	BIT STRING (SIZE(8))
	This IE indicates the clock traceable information.
First bit = traceability to UTC,

Second bit = traceability to GNSS,

other bits reserved for future use. Value '1' indicates 'true'. Value '0' indicates 'false'.

	Clock Frequency Stability
	O
	
	INTEGER (0..FFS,...)
	This IE indicates the variations of the clock from a linear timescale when it is not synchronized to another clock.

Unit is FFS

	Clock accuracy
	O
	
	INTEGER (0..FFS,...)
	Unit is FFS

	PTP clockClass
	O
	
	INTEGER (0..255,...)
	This IE is only present, if time source is PTP.

	Parent time source
	O
	
	ENUMERATED (SyncE, PTP,GNSS,atomic clock, terrestrial radio, serial time code,NTP,hand set,others,…)
	


<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.3.1.220
Time Synchronisation Assistance Information

This IE indicates 5G access stratum time distribution parameters as defined in TS 23.501 [9].

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

	Time Distribution Indication
	M
	
	ENUMERATED (enabled, disabled, …)
	

	Uu Time Synchronisation Error Budget 
	C-ifEnabled
	
	INTEGER (1..1000000, …)
	Expressed in units of 1ns.

	Clock Quality Reporting Control Information
	O
	
	9.3.1.xx3


	

	Area Scope of Time distribution 
	O
	
	9.3.1.xx4


	


	Condition
	Explanation

	C-ifEnabled
	This IE shall be present if the Time Distribution Indication IE is set to “enabled”.


<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.3.1.xx3
Clock Quality Reporting Control Information

This IE indicates clock quality reporting control parameters as defined in TS 23.501 [9].

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

	CHOICE Report Type of Clock Quality
	
	
	
	

	> Clock Quality Metrics Based
	
	
	
	

	  >> Clock Quality Metrics
	M
	
	BIT STRING (SIZE(16))
	This IE indicates that one or more  clock quality metrics to report to UE. Each position in the bitmap indicates one type of metric.

First bit = clock accuracy,

Second bit = traceability to UTC,

Third bit = traceability to GNSS,

Fourth bit =frequency stability,

Fifth bit = parent time source,

Sixth bit = synchronization state,

other bits reserved for future use. Value '1' indicates 'metric needed'. Value '0' indicates 'metric not needed'.

	> Acceptable Indication Based
	
	
	
	

	  >>Clock Quality Acceptance Criteria
	M
	
	9.3.1.XX2
RAN Timing synchronization status
	


<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.3.1.xx4
Area Scope of Time distribution
This IE indicates Time Synchronization Coverage Area as defined in TS 23.501 [9].

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

	CHOICE Area Scope of  Time distribution
	
	
	
	

	>TAI based
	
	
	
	

	>>TA List for MDT
	
	1..<maxnoofTAforTimeDistribution>
	
	

	>>>TAI
	M
	
	
	


<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>>
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