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1. Introduction
In the previous RAN3#120 meeting, the following agreements for NR Timing Resiliency were made [1]:
	In NGAP, introduce a new Timing Synchronisation Report procedure (class 2) to enable the gNB to report RAN TSS to the AMF.
In F1AP, introduce a new Timing Synchronisation Report procedure (class 2) to enable the gNB-DU to report RAN TSS to the gNB-CU.
WA: When Clock Quality Detail Level IE has value “clock quality metrics”, all clock quality metrics supported by the gNB implementation are delivered to the UE (may be revisited based on SA2 agreements).


In the last RAN3#121 meeting, the following agreements were further made [2]:
	In NGAP, introduce a new Timing Synchronisation Report procedure (class 2) to enable the gNB to report RAN TSS to the AMF.
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”). The detail IE design needs to be further discussed.
Turn the WA as agreement - When Clock Quality Detail Level IE has value “clock quality metrics”, all clock quality metrics supported by the gNB implementation are delivered to the UE.
The gNB is responsible for determining whether to provide clock quality information to the UE. In cases of CU/DU split, this decision is made by the gNB-CU.


This paper continues to discuss the potential RAN3 impacts, and provides corresponding TPs in the annex parts.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Messages for RAN TSS reporting 
For NGAP, the new Class 1 procedure was agreed, so the AMF can enable the CU to start or stop the timing synchronization status (TSS) report. Similarly, for F1AP, a new Class 1 procedure is introduced to let the CU indicate the DU to start or stop the TSS report.
The DU can report the node level timing synchronization status to the CU, via the new Class 2 message TIMING SYNCHRONISATION STATUS REPORT, as follows [3]:
	8.xx.2	Timing Synchronisation Status Report
8.xx.2.1	General
The purpose of the Timing Synchronisation Status Report procedure is to enable the gNB-DU to provide RAN timing synchronisation status information to the gNB-CU. 
The procedure uses non-UE associated signalling.
8.xx.2.2	Successful Operation
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Figure 8.xx.2.2-1: Timing synchronisation status report
The gNB-DU initiates the procedure by sending a TIMING SYNCHRONISATION STATUS REPORT message to the gNB-CU.
8.xx.2.3	Abnormal Conditions
Void.



As specified in TS 23.501, the gNB may be pre-configured with thresholds for each timing synchronization status attribute. It looks like multiple thresholds are allowed to be configured for one specific attribute, while it is not surely confirmed by SA2. 
	gNBs may be pre-configured with thresholds for each timing synchronization status attribute, if supported, that is described in Table 5.27.1.12-1. When the network timing synchronization status exceeds the thresholds (i.e. status degradation), or the network timing synchronization status meets the thresholds again (i.e. status improvement), the gNB notifies the TSCTSF (either using N2 node level signalling via AMF, or via OAM) with the scope of the timing synchronization status (i.e. gNB ID or a list of Cell IDs within a single gNB) and the corresponding network timing synchronization status (TSS) attributes as described in this clause. The gNB indicates the status change to the UEs via SIB information:
-	When the network timing synchronization status exceeds any of the pre-configured thresholds, the gNB includes in SIB information a reference report ID. When the network timing synchronization status meets the thresholds again (i.e. status improvement), the gNB broadcasts the reference report ID in SIB information. Either event serves as a notification for the UEs reading the SIB information that there is new TSS information available.
NOTE 1:	NG-RAN is assumed not to provide clock quality metrics better than the pre-configured threshold, i.e. if a clock quality metric is better than the corresponding threshold, the NG-RAN reports the threshold value to the UE in an RRC message instead.
NOTE 2:	It is assumed the pre-configured thresholds in the gNB(s) are sufficient to meet UE time sync performance requirement which are configured by the operator.


Currently let us assume that only one threshold is allowed to be (pre)-configured for an attribute, the DU may only trigger the TSS report to provide the latest timing synchronization status to the CU when the specific attribute exceeds the specific threshold or meets the threshold again. 
For the RAN clock quality reporting control information (CQRCI) with clock quality detail level set to “acceptable/not acceptable indication”, the CU can determine whether it needs to send the new 5G clock quality information (i.e. acceptable/not acceptable indication) to the UE, based on the TSS report reported by the DU and the per-UE level clock quality acceptance criteria from the AMF. However, it would be difficult for the CU to determine whether the current timing synchronization status is acceptable or not for a specific UE, if the CU can only know if the node level timing synchronization status is better or worse than a pre-configured threshold. 
Let us take the Clock Accuracy as an example. 
· If the threshold pre-configured for the DU is 500ns, and the acceptance criteria of the Clock Accuracy for two UEs are 500ns (UE A) and 1μs (UE B), respectively. 
· When the Clock Accuracy is worse than 500ns, the DU will report its latest Timing Synchronisation Status Information to the CU (e.g., the clock accuracy is 600ns) once, the CU can know the timing synchronization status is acceptable to UE B but not for the UE A. 
· But when the DU’s Clock Accuracy becomes even worse (e.g., 1.5us), it will not report to the CU, so the CU cannot update the timing synchronization status for the UE A and UE B. 
If multiple thresholds are pre-configured for an attribute, and the thresholds can cover all the per-UE criteria for the attribute, the above problem does not exist. The DU can trigger TSS report if the attribute exceeds any threshold or meet any threshold again, and the CU can check whether to notify each UE of the new clock quality information. Hence RAN3 can consider whether multiple thresholds are pre-configured of an attribute and if the pre-configured thresholds can cover all the per-UE criteria for the attribute.
Proposal 1: RAN3 to discuss the F1AP Timing synchronisation status reporting:   
a. whether multiple thresholds can be pre-configured of an attribute; and furthermore
b. whether the multiple pre-configured thresholds can cover all the per-UE criteria for the attribute.
If RAN3 concludes that if only one threshold is pre-configured for each attribute, one candidate approach is that the DU can trigger periodic report of the timing synchronization status if enabled by the CU, to resolve the above issue. The detailed periodicities can be configured by the CU.
Proposal 2: If only one threshold is pre-configured for each attribute, DU can trigger periodic report of the timing synchronization status if enabled by the CU.
2.2 TSS parameters encoding
As specified in the TS 23.501 v18.3.0, the TSS information elements included in the RAN timing synchronization status is updated as follows [5]:
	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).

	>> 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 "SyncE", "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.






For the Clock Accuracy, there are three choices according to the previous discussions at previous meeting. 
	Clock Accuracy IE encoding:
CHOICE structure:
Choice A: INTEGER with precise granularity, as low as e.g. 10ns or 25ns, e.g.:
· INTEGER (1..4000000, …) in units of 25ns
Choice B: refer to Table 5 of IEEE Std 1588, e.g.:
· ENUMERATED (25ns, 100ns, 250ns, 1us, 2dot5 us, 10us, 25us, 100us, 250us, 1ms, 2dot5ms, 10ms, 25ms, 100ms, 250ms, 1sec, …)
· INTEGER (32..47, …)
Choice C: ENUMERATED with ranges (value + granularity?, low end + high end?)
Does Clock Accuracy IE convey a single value (e.g., “worst case”), or does it convey a range (e.g., “best case to worst case”)? To be continued…


Specifically, for Choice A, it refers to the the uncertainty parameter contained in the ReferenceTimeInfo IE also indicates the accuracy of the 5G clock in RRC specification. 
For Choice B, in clause 7.6.2.6 of IEEE Std 1588, the value of clockAccuracy can take the enumeration value in the following table. Hence, the Clock Accuracy can refer to Table 5 of clause 7.6.2.6 of IEEE Std 1588 specification as excerpted as follows. 
	Table 5—clockAccuracy enumeration
	Value (hex)
	Specification

	00 to 16
	Reserved

	17
	The time is accurate to within 1 ps

	18
	The time is accurate to within 2.5 ps

	19
	The time is accurate to within 10 ps

	1A
	The time is accurate to within 25 ps

	1B
	The time is accurate to within 100 ps

	1C
	The time is accurate to within 250 ps

	1D
	The time is accurate to within 1 ns

	1E
	The time is accurate to within 2.5 ns

	1F
	The time is accurate to within 10 ns

	20
	The time is accurate to within 25 ns

	21
	The time is accurate to within 100 ns

	22
	The time is accurate to within 250 ns

	23
	The time is accurate to within 1 µs

	24
	The time is accurate to within 2.5 µs

	25
	The time is accurate to within 10 µs

	26
	The time is accurate to within 25 µs

	27
	The time is accurate to within 100 µs

	28
	The time is accurate to within 250 µs

	29
	The time is accurate to within 1 ms

	2A
	The time is accurate to within 2.5 ms

	2B
	The time is accurate to within 10 ms

	2C
	The time is accurate to within 25 ms

	2D
	The time is accurate to within 100 ms

	2E
	The time is accurate to within 250 ms

	2F
	The time is accurate to within 1 s

	30
	The time is accurate to within 10 s

	31
	The time is accurate to >10 s

	32 to 7F
	Reserved

	80 to FD
	Designated for assignment by alternate PTP Profiles

	FE
	Unknown

	FF
	Reserved





Hence, we propose the Clock Accuracy can take the two choices as mentioned above. 
Proposal 3: The Clock Accuracy encoding takes choice A and choice B (INTEGER (32..47, …)), or even the choice A only. 
2.3 Clock Quality Acceptance Criteria encoding
In the BLCR to 38.413, the details of Clock Quality Acceptance Criteria are still FFS. In TS 23.503, it says the Clock Quality Acceptance Criteria is defined based on the attributes specified in Table 5.27.1.12-1 of TS 23.501. One question is whether the Clock Quality Acceptance Criteria IE can directly refer to the RAN Timing Synchronisation Status Information IE which has already been defined by RAN3.
	Clock quality acceptance criteria
	It indicates the acceptable criteria for the UE. It is defined based on the attributes
specified in Table 5.27.1.12-1 of TS 23.501 [2].
[conditional]


In the BLCR to 38.413, the definition of RAN Timing Synchronisation Status Information IE is as follows:
	9.3.1.x3	RAN Timing Synchronisation Status Information
This IE indicates the RAN timing synchronisation status information provided towards the AMF 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
	
	BIT STRING (SIZE (16))
	Indicates the offsetScaledLogVariance as specified in TS 23.501 [9].

	Clock Accuracy
	O
	
	9.3.1.x5
	

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





It seems not suitable to let the Clock Quality Acceptance Criteria IE directly refer to the RAN Timing Synchronisation Status Information IE. 
For the Synchronisation State attribute reported from the gNB to the AMF, the ENUMERATED IE type can only take ONE value from ‘locked’, ‘holdover’ and ‘freeRun’. However, for the Synchronisation State attribute in the Clock Quality Acceptance Criteria, multiple states may be acceptable to a UE. For example, both ‘locked’ AND ‘holdover’ may be acceptable to a UE. Similar to the Synchronisation State, multiple sources may also be acceptable to a UE.
Multiple Synchronisation State values and/or Multiple Parent Time Source values may be acceptable to a UE.
For the above two attributes, the BITSTING IE type can be adopted where each bit indicates an acceptable value.
Proposal 4: For Synchronisation State and Parent Time Source in Clock Quality Acceptance Criteria, the BITSTING IE type is adopted and each bit indicates an acceptable value.
For Clock Frequency Stability, the acceptance criteria can be defined as a threshold. If the current Clock Frequency Stability is inferior to the threshold, the clock quality is not acceptable. Similarly, the acceptance criteria can be defined as a threshold for Clock Accuracy. The encoding can be the same as that in the RAN Timing Synchronisation Status Information IE, i.e. the value means an acceptable threshold for the attribute.
For Traceable to UTC or GNSS, if the UE does not care about the traceability to UTC/GNSS, the acceptance criteria for this attribute can be absent. Otherwise, the acceptance criteria can take the ‘true’ value. 
Proposal 5: For Clock Frequency Stability and Clock Accuracy in Clock Quality Acceptance Criteria, the encoding can be the same as that in the RAN Timing Synchronisation Status Information IE.
Proposal 6: For Traceable to UTC and Traceable to GNSS in Clock Quality Acceptance Criteria, the ENUMERATED IE type is adopted and only takes the ‘true’ value.
An exemplary Clock Quality Acceptance Criteria IE design is as follows:
	9.3.1.x2	Clock Quality Acceptance Criteria
This IE indicates the clock quality acceptance criteria as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Synchronisation State
	O
	
	BITSTRING
(SIZE(8))
	Each position in the bitmap indicates a Synchronisation State, as defined in TS 23.501 [9]. 
First Bit = locked,
Second Bit= holdover,
Third Bit = freeRun,
other bits reserved for future use.
Value “1” indicates the Synchronisation State is acceptable and Value “0” indicates the Synchronisation State is not acceptable.

	Traceable to UTC
	O
	
	ENUMERATED (true, …)
	

	Traceable to GNSS
	O
	
	ENUMERATED (true, …)
	

	Clock Frequency Stability
	O
	
	BIT STRING (SIZE (16))
	Indicates the offsetScaledLogVariance as specified in TS 23.501 [21].

	Clock Accuracy
	O
	
	9.3.1.x3
	

	Parent Time Source
	O
	
	BITSTRING
(SIZE(16))
	Each position in the bitmap indicates a Parent Time Source, as defined in TS 23.501 [9]. 
First Bit = syncE,
Second Bit= pTP,
Third Bit = gNSS,
Fourth Bit = atomicClock,
Fifth Bit = terrestrialRadio,
Sixth Bit = serialTimeCode,
Seventh Bit = nTP,
Eighth Bit = handset,
Ninth Bit = other,
other bits reserved for future use.
Value “1” indicates the Parent Time Source is acceptable and Value “0” indicates the Parent Time Source is not acceptable.






2.4 LS to RAN2
As agreed by RAN2-120bis-e meeting, 
· RRC_CONNECTED UE to be informed of 5G clock quality information via dedicated RRC message
In order to assist RAN2 progress, a LS to RAN2 is needed to indicate the clock quality reporting control information. Typically, 
· When the clock quality detail level equals “clock quality metrics”, RAN3 can indicate to RAN2 about the detailed clock quality formats for all possible metrics including clock accuracy, traceability to UTC and to GNSS, frequency stability, parent time source, synchronization state etc.  
· When the clock quality detail level equals "acceptable/not acceptable indication", the gNB just notifies the UE acceptable/not acceptable indication. 
Based on the above, RAN2 can design the dedicated RRC message for connected UE about the 5G clock information at the first stage. 
Proposal 7: Send a LS to RAN2 about the details of the 5G Clock quality information delivered to the connected UE to assist RRC signalling design.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we make the following observations and proposals:
1. [bookmark: _Toc423020280]Multiple Synchronisation State values and/or Multiple Parent Time Source values may be acceptable to a UE.
Proposal 1: RAN3 to discuss the F1AP Timing synchronisation status reporting:   
a. whether multiple thresholds can be pre-configured of an attribute; and furthermore
b. whether the multiple pre-configured thresholds can cover all the per-UE criteria for the attribute.
Proposal 2: If only one threshold is pre-configured for each attribute, DU can trigger periodic report of the timing synchronization status if enabled by the CU.
Proposal 3: The Clock Accuracy encoding takes choice A and choice B (INTEGER (32..47, …)), or even the choice A only. 
Proposal 4: For Synchronisation State and Parent Time Source in Clock Quality Acceptance Criteria, the BITSTING IE type is adopted and each bit indicates an acceptable value.
Proposal 5: For Clock Frequency Stability and Clock Accuracy in Clock Quality Acceptance Criteria, the encoding can be the same as that in the RAN Timing Synchronisation Status Information IE.
Proposal 6: For Traceable to UTC and Traceable to GNSS in Clock Quality Acceptance Criteria, the ENUMERATED IE type is adopted and only takes the ‘true’ value.
Proposal 7: Send a LS to RAN2 about the details of the 5G Clock quality information delivered to the connected UE to assist RRC signalling design.
The TPs to TS 38.413, TS 38.473 and TS 38.423 are captured in Annexes respectively.  Furthermore, an LS to RAN2 is provided in the Annex D.
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Annex A – TP to BLCR for TS 38.413 (on top of R3-235111)
<<<<<<<<<<<<<<<<<<<< Start of Changes >>>>>>>>>>>>>>>>>>>>
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
	
	9.3.1.x2
	



9.3.1.x2	Clock Quality Acceptance Criteria
This IE indicates the clock quality acceptance criteria as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Synchronisation State
	O
	
	BITSTRING
(SIZE(8))
	Each position in the bitmap indicates a Synchronisation State, as defined in TS 23.501 [9]. 
First Bit = locked,
Second Bit= holdover,
Third Bit = freeRun,
other bits reserved for future use.
Value “1” indicates the Synchronisation State is acceptable and Value “0” indicates the Synchronisation State is not acceptable.

	Traceable to UTC
	O
	
	ENUMERATED (true, …)
	

	Traceable to GNSS
	O
	
	ENUMERATED (true, …)
	

	Clock Frequency Stability
	O
	
	BIT STRING (SIZE (16))
	Indicates the offsetScaledLogVariance as specified in TS 23.501 [21].

	Clock Accuracy
	O
	
	9.3.1.x3
	

	Parent Time Source
	O
	
	BITSTRING
(SIZE(16))
	Each position in the bitmap indicates a Parent Time Source, as defined in TS 23.501 [9]. 
First Bit = syncE,
Second Bit= pTP,
Third Bit = gNSS,
Fourth Bit = atomicClock,
Fifth Bit = terrestrialRadio,
Sixth Bit = serialTimeCode,
Seventh Bit = nTP,
Eighth Bit = handset,
Ninth Bit = other,
other bits reserved for future use.
Value “1” indicates the Parent Time Source is acceptable and Value “0” indicates the Parent Time Source is not acceptable.



9.3.1.x3	RAN Timing Synchronisation Status Information
This IE indicates the RAN timing synchronisation status information provided towards the AMF 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
	
	BIT STRING (SIZE (16))
	Indicates the offsetScaledLogVariance as specified in TS 23.501 [9].

	Clock Accuracy
	O
	
	9.3.1.x5
	

	Parent Time Source
	O
	
	ENUMERATED (syncE, 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
	
	
	

	>Index
	
	
	
	

	>>Accuracy index
	
	
	INTEGER(32..47, ...)
	The integer value indicates the clockAccuracy enumeration value specified in Table 5 of clause 7.6.2.6 of IEEE Std 1588 [AA].

	>Value
	
	
	
	

	>>Accuracy value
	M
	
	INTEGER(0.. 4000000, …)
	Indicates the absolute clock accuracy value. Unit in 25ns.




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
	
	
	

	>RAN node level
	
	
	
	

	>>Global gNB ID
	M
	
	9.3.1.6
	

	>cell list level
	
	
	
	

	>>RAN TSS Cell List
	
	1
	
	

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

	>>>>NR CGI
	M
	
	9.3.1.7
	



	Range bound
	Explanation

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




3GPP
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
CEmodeBSupport-Indicator ::= ENUMERATED {supported,...}


CEmodeBrestricted ::= ENUMERATED {
	restricted,
	not-restricted,
	...
}


ClockAccuracy::= CHOICE {
	accuracyIndex		INTEGER (32..47, ...),
	accuracyValue		INTEGER (0..4000000, ...)
	choice-Extensions		ProtocolIE-SingleContainer { { ClockAccuracy-ExtIEs} }
}

ClockAccuracy-ExtIEs NGAP-PROTOCOL-IES ::= {
	...
}

AcceptanceIndication ::= SEQUENCE {
	clockQualityAcceptanceCriteria		ClockQualityAcceptanceCriteria,
	iE-Extensions				ProtocolExtensionContainer { {AcceptanceIndication-ExtIEs} } OPTIONAL,
	...
}

AcceptanceIndication-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

ClockQualityAcceptanceCriteria ::= ::= SEQUENCE {
	synchronisationState			BIT STRING (SIZE(8))						OPTIONAL,
	traceabletoUTC					ENUMERATED {true, ...}						OPTIONAL,
 	traceabletoGNSS					ENUMERATED {true, ...}						OPTIONAL,
	clockFrequencyStability			BIT STRING (SIZE(16))						OPTIONAL,
	clockAccuracy					ClockAccuracy								OPTIONAL,
	parentTImeSource				BIT STRING (SIZE(8))						OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { ClockQualityAcceptanceCriteria-ExtIEs} }	OPTIONAL,
	...
}

ClockQualityAcceptanceCriteria-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}





<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>


Annex B – TP to BLCR for TS 38.473 (on top of R3-234823)
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
9.3.1.x1	RAN Timing Synchronisation Status Information
This IE indicates the RAN timing synchronisation status information provided from the gNB-DU to the gNB-CU. 
	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
	
	BIT STRING (SIZE (16))
	Indicates the offsetScaledLogVariance as specified in TS 23.501 [21].

	Clock Accuracy
	O
	
	9.3.1.x3
	

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



9.3.1.x3	Clock Accuracy
This IE indicates the clock accuracy as defined in TS 23.501 [21]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Clock Accuracy
	M
	
	
	

	>Index
	
	
	
	

	>> Accuracy index
	
	
	INTEGER(0..255,..)
	The integer value indicates the clockAccuracy enumeration value specified in Table 5 of clause 7.6.2.6 of IEEE Std 1588 [AA].

	>Value
	
	
	
	

	>>Accuracy value
	M
	
	INTEGER(0..32767,..)
	Indicates the absolute clock accuracy value. Unit in 25ns.



<ASN.1 to be added>

<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>



Annex C – TP to BLCR for TS 38.423 (on top of R3-234822)

[bookmark: _Toc367182965]<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
9.2.3.x1	Clock Quality Reporting Control Information
This IE indicates the clock quality reporting control information as defined in TS 23.501 [7]. 
	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
	
	9.3.1.x2
	



9.2.3.x2	Clock Quality Acceptance Criteria
This IE indicates the clock quality acceptance criteria as defined in TS 23.501 [7]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Synchronisation State
	O
	
	BITSTRING
(SIZE(8))
	Each position in the bitmap indicates a Synchronisation State, as defined in TS 23.501 [9]. 
First Bit = locked,
Second Bit= holdover,
Third Bit = freeRun,
other bits reserved for future use.
Value “1” indicates the Synchronisation State is acceptable and Value “0” indicates the Synchronisation State is not acceptable.

	Traceable to UTC
	O
	
	ENUMERATED (true, …)
	

	Traceable to GNSS
	O
	
	ENUMERATED (true, …)
	

	Clock Frequency Stability
	O
	
	BIT STRING (SIZE (16))
	Indicates the offsetScaledLogVariance as specified in TS 23.501 [21].

	Clock Accuracy
	O
	
	9.3.1.x3
	

	Parent Time Source
	O
	
	BITSTRING
(SIZE(16))
	Each position in the bitmap indicates a Parent Time Source, as defined in TS 23.501 [9]. 
First Bit = syncE,
Second Bit= pTP,
Third Bit = gNSS,
Fourth Bit = atomicClock,
Fifth Bit = terrestrialRadio,
Sixth Bit = serialTimeCode,
Seventh Bit = nTP,
Eighth Bit = handset,
Ninth Bit = other,
other bits reserved for future use.
Value “1” indicates the Parent Time Source is acceptable and Value “0” indicates the Parent Time Source is not acceptable.





<ASN.1 to be added>
[bookmark: _GoBack]<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>


Annex D: LS to RAN2
	
Title:	[Draft] LS on 5GS network timing synchronization status and reporting
Response to:	
Release:	Release 18
Work Item:	TRS_URLLC-NR-Core

Source:	Huawei [will be RAN3]
To:	RAN2 
Cc:	

Contact person:	Feng Han
	Hanfeng3@huawei.com

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

Attachments:	
1	Overall description
RAN3 discussed the 5GS network timing synchronization status and reporting, and made the following agreements.

Regarding the 5G clock quality information delivered to the UE, there are two kinds of indications as follows. 
•	Clock quality metrics: Indicates the detailed 5G clock attributes including: 
	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
	
	BIT STRING (SIZE (16))
	Indicates the offsetScaledLogVariance as specified in TS 23.501 [9].

	Clock Accuracy
	O
	
	9.3.1.x5
	

	Parent Time Source
	O
	
	[bookmark: _Hlk146406699]ENUMERATED (syncE, pTP, gNSS, atomicClock, terrestrialRadio, serialTimeCode, nTP, handSet, other, …)
	



· For Clock accuracy, it can be resentenced INTEGER (1..4000000, …) in units of 25ns
•	Acceptable indication: Indicates whether the NG-RAN's timing synchronization status matches the acceptance criteria received from 5GC, represented by the values “acceptable”, “not acceptable”.
2	Actions
To RAN2: 
ACTION: 	RAN3 respectfully asks RAN2 to take the above into account for RRC signalling design. 
		
3	Dates of next RAN3 meetings
Updated meeting schedule can be found at: https://portal.3gpp.org/?tbid=373&SubTB=381#/ 
 RAN3#122  	2023-11-13 -  2023-11-17 		Chicago, US
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