3GPP TSG-RAN WG3 Meeting #121-bis
R3-235670
Xiamen, China,9th – 13th October 2023

Agenda item:
26.2
Source: 
ZTE
Title: 
Discussion and TPs for timing synchronization status and reporting 
Document for:
Discussion and Approval
1 Introduction
This contribution focuses on RAN timing synchronization status and reporting, and provides the corresponding TPs to BL CR of NGAP and F1AP in Annex.

2 Discussion

During the RAN3#121 meeting, RAN3 has reached consensus on the procedures for RAN TSS reporting over F1AP and NGAP. However, a few individual IEs remain marked as FFS.

According to current NGAP BL CR, the value of maxnoofCellsTSS is FFS.
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.


We propose that the maximum number of TSS reporting cells should align with the maximum number of cells that the gNB can serve. For example, the maxnoofCellsinNG-RAN node defined in XnAP suggests a limit of 16384 cells. Therefore, we suggest setting maxnoofCellsTSS to 16384 as well.

	Range bound
	Explanation

	maxnoofCellsinNG-RAN node
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.


Proposal 1:  Set maxnoofCellsTSS to 16384.
According to current NGAP BL CR, the
Clock Accuracy IE is FFS.    

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
	
	
	

	>choice1
	
	
	
	

	>>[FFS]
	
	
	
	


Editor’s Note: Encoding of the Clock Accuracy IE is to be decided by RAN3 and should allow for different RAN implementations (e.g., CHOICE structure). Details FFS.
At the RAN3#121 meeting, as summarized in the SOD[1], the moderator outlined the following approaches for encoding Clock Accuracy. 
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…

In reference to Table 5.27.1.12-1 in TS23.501, which provides a description for “Clock Accuracy” in terms of mean in nanoseconds, we believe that option A is enough. However, we are also open to accepting option B if necessary.

Proposal 2: Select either Option A or B in SOD[1] for encoding Clock Accuracy.

The definition of "Clock Quality Acceptance Criteria" in NGAP BLCR is FFS.   

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

	[FFS]
	
	
	
	


We propose to define the Clock Quality Acceptance Criteria IE as below: 

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

	Synchronisation State 
	O
	
	BIT STRING (SIZE(8))
	This IE indicates that one or more Synchronisation States are not acceptable.Each position in the bitmap represents one type of Synchronisation State.

First bit = locked,

Second bit =holdover,

Third bit =freeRun,

other bits reserved for future use. Value '1' indicates corresponding synchronisation state is 'unacceptable'. 

Value '0' indicates 'acceptalbe'.



	Traceable to UTC
	O
	
	ENUMERATED (true, …)
	If this IE is present, It indicates if traceable to UTC is not available, the clock quality is unacceptable.

	Traceable to GNSS
	O
	
	ENUMERATED (true, …)
	If this IE is present, It indicates if traceable to GNSS is not available, the clock quality is unacceptable.

	Clock Frequency Stability
	O
	
	BIT STRING (SIZE (16))
	This IE indicates the threshold for unacceptable clock frequency stability.

	Clock Accuracy
	
	
	INTEGER (0..400000, …)
	unit: 25ns
This IE indicates the threshold  for unacceptable clock accuracy.

	Time Source
	O
	
	BIT STRING (SIZE(16))


	This IE indicates that one or more Time source are unacceptable.Each position in the bitmap represents one type of Time source.

1st bit = syncE,

2nd bit =pTP,

3rd bit =gNSS,

4th bit= atomicClock,

5th bit=terrestrialRadio,

6th bit=serialTimeCode,

7th bit =nTP,

8th bit =handSet,

9th bit= other,
other bits reserved for future use. Value '1' indicates the corresponding time source is "unacceptable".

 Value '0' indicates 'acceptable'.




Proposal 3: RAN3 agrees with the Acceptance criteria IE defined as above . 

The corresponding TPs to BL CR of TS38.413 and TS38.473 for TSS reporting are provided in Annex.

3 Reference
R3-234552,Summary of Offline Discussion for CB # R18URLLC_Solution, Nokia.

4 Conclusion

Proposal 1: Set maxnoofCellsTSS to 16384.

Proposal 2: Select either Option A or B in SOD[1] for encoding Clock Accuracy.

Proposal 3: RAN3 agrees with the Acceptance criteria IE defined as above . 

The corresponding TPs to BL CR of TS38.413 and TS38.473 for TSS reporting are provided in Annex.

Annex : TP to BL CR of TS38.413 for TSS reporting 
<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>

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
	
	BIT STRING (SIZE(8))
	This IE indicates that one or more Synchronisation States are not acceptable.Each position in the bitmap represents one type of Synchronisation State.

First bit = locked,

Second bit =holdover,

Third bit =freeRun,

other bits reserved for future use. Value '1' indicates corresponding synchronisation state is 'unacceptable'. 

Value '0' indicates 'acceptalbe'.



	Traceable to UTC
	O
	
	ENUMERATED (true, …)
	If this IE is present, It indicates if traceable to UTC is not available, the clock quality is unacceptable.

	Traceable to GNSS
	O
	
	ENUMERATED (true, …)
	If this IE is present, It indicates if traceable to GNSS is not available, the clock quality is unacceptable.

	Clock Frequency Stability
	O
	
	BIT STRING (SIZE (16))
	This IE indicates the threshold for unacceptable clock frequency stability.

	Clock Accuracy
	
	
	INTEGER (0..400000, …)
	unit: 25ns
This IE indicates the threshold  for unacceptable clock accuracy.

	Time Source
	O
	
	BIT STRING (SIZE(16))


	This IE indicates that one or more Time source are unacceptable.Each position in the bitmap represents one type of Time source.

1st bit = syncE,

2nd bit =pTP,

3rd bit =gNSS,

4th bit= atomicClock,

5th bit=terrestrialRadio,

6th bit=serialTimeCode,

7th bit =nTP,

8th bit =handSet,

9th bit= other,
other bits reserved for future use. Value '1' indicates the corresponding time source is "unacceptable".

 Value '0' indicates '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
	
	INTEGER (0..400000, …)
	unit : 25ns

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




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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 16384 .


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

Annex : TP to BL CR of TS38.473 for TSS reporting 
<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>

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
	
	INTEGER (0..400000, …)
	

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




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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


