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1 Introduction

In the last RAN3#119bis-e meeting, RAN3 made a good progress to support Time synchronization status and reporting and on adaptive streaming. In this paper we discuss the remaining open issues.

2 Discussion

2.1 Clock Quality Reporting to AMF
	RAN3#119bis-e

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…

Impact of mobility on RAN feedback for low latency communication is FFS.

Whether to use new or existing procedures to support RAN TSS reporting over NG and F1 is FFS.




In the last RAN3 meeting, there was no consensus on which message to use to report TSS over NG to AMF. Few companies had proposed to use NG Setup and Config Update messages to be reused for TSS reporting. We think the TSS reporting does not fall under the domain of configuration update. Moreover reporting failure for TSS in NG Setup will not be relevant. Hence we think it is cleaner to use a new message to report TSS to AMF over NG and also for TSS reporting over F1. 
In the subscription message AMF shall request for the required clock quality parameters. OAM may configure the thresholds for each timing synchronization status attribute for clock quality reporting. 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 notifies the AMF. 

Proposal 1: A new Class 1 message shall be introduced over NGAP for AMF to subscribe to clock quality information from gNB. 

If the gNB supports the clock quality reporting feature and the requested clock quality parameters are available, gNB shall respond back to AMF with the supported clock quality parameters in the Class 1 Response message. If the clock quality reporting feature is not supported or none of the requested clock quality parameters are available in gNB, then gNB shall respond back to the AMF with Class 1 failure message.
Proposal 2: Based on the gNB capability, gNB shall respond to the class 1 message with clock quality parameters supported. If none of the requested clock quality parameters are supported, then gNB can respond to the AMF with failure.

Once the subscription is successfully accepted by the gNB, it shall start monitoring the clock quality based on the threshold values configured by OAM for each clock quality parameter for reporting. When the threshold is met or the threshold is exceeded, then gNB sends notification to the AMF with the updated clock quality parameters. A new Class 2 message shall be introduced to notify the AMF for the change in clock quality.

Proposal 3: A new class 2 message shall be introduced over NGAP for gNB to report the change in clock quality information to AMF upon the event trigger. The threshold to trigger event for reporting of clock quality information to AMF shall be configured by OAM in NG-RAN.
	RAN3#119bis-e

It’s the common understanding that RAN Timing Synchronization Status Information can be the same or different between “groups of cells within a single gNB” (e.g., cells served by different gNB-DUs).




The above was the common understanding in RAN3 for clock quality information in the last RAN meeting. Reporting a unified clock quality among different clock sources will be tough and may not be a useful information at AMF.
Observation 1: Based on the above RAN3’s understanding, a gNB-CU-CP may consists of different gNB-DUs with different clock source, a unified clock quality cannot be reported at gNB-CU node level to AMF

Proposal 4: NG-RAN to report clock quality information at cell level to AMF

To save UE’s power and to avoid frequent monitoring of clock quality information by the UE, OAM may group the few cells belonging to the same gNB which share common clock characteristics under the same Event ID.

Proposal 5: Cells within the single gNB sharing the common clock characteristics shall be grouped together by OAM to indicate common clock quality information to the UE via Event ID. 

2.2 Clock Metric Parameters

	TS 23.501 Section 5.27.1.12

“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.”




From the above there is no clear understanding from SA2 spec whether all parameters within clock metrics should be sent to UE or only certain parameters which are subscribed by the UE needs to be sent. Until SA2 clarifies, RAN3 shall assume that all available parameters at NG-RAN for clock quality metrics shall be sent to UE.
Proposal 6: When Clock Quality Reporting Control Information is set to Clock Quality Metrics then all the available clock quality metrics at NG-RAN shall be provided to the UE until it is clarified by SA2 as otherwise.

On the Clock quality acceptance criteria, AMF shall provide the thresholds for the clock quality metrics during the UE Context Setup or Modify procedure. NG-RAN shall monitor the values of the clock quality metrics and trigger an event to report them to AMF when the values of clock quality metrics are equal or better than the thresholds provided by AMF.
Proposal 7: The Thresholds for clock Quality Acceptance criteria shall be provided by AMF as numerical values during UE Context Setup of Modification procedure over NG interface. NG-RAN shall report acceptance to the UE, when the local clock metric value is equal or better than the threshold provided by the AMF.

The clock frequency stability is defined in SA2 spec as shown below. Frequency stability is estimated in a similar manner as for offsetScaledLogVariance attribute defined in clause 7.6.3.5 of IEEE  Std  1588 [126]. offsetScaledLogVariance is encoded as unsigned Integer with 16 bits. Hence frequency stability can be encoded as unsigned integer.
From TS 23.501 Section 5.27.1.12
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.


Proposal 8: Clock Frequency stability IE can be encoded as unsigned Integer with 16 bits similar to the representation of offsetScaledLogVariance as in IEEE Std 1588

Clock Accuracy the range of values could be large. Hence it can be provided as a large range support ns up to seconds or it could be an enum to support the similar representation as in IEEE 1588 as shown below

From IEEE Std 1588

[image: image1.png]Table 5—clockAccuracy enumeration

Value (hex) | Specification

00to 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 ps
24 The time is accurate to within 2.5 us
25 The time is accurate to within 10 ps
26 The time is accurate to within 25 ps
27 The time is accurate to within 100 ps
28 The time is accurate to within 250 ps
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

32t0 7F Reserved

80 to FD Designated for assignment by alternate PTP Profiles
FE Unknown

FF Reserved





Proposal 9: Clock Accuracy IE should contain a choice of either large range of value to support values from nano seconds (ns) to seconds or an enumerated value to support similar representation from IEEE Std 1588
2.3 Impact on CU-UP for Clock Quality Reporting

The SA2 spec clock quality reporting should happen at a node level. For a disaggregated gNB, the nodes include gNB-CU-CP, gNB-CU-UP and gNB-DU. If the gNB-CU-UP is connected to a different clock source, we think the change in the clock quality information at gNB-CU-UP will also impact the overall clock quality information provided to the UE. 

Even if the clock quality is reported at a cell level, the bearers belonging to the cell may be impacted due to change in the clock quality. Hence we propose to discuss if the clock quality information from CU-UP should be considered while gNB derives the overall clock quality information.

Proposal 10: RAN3 to discuss if node level clock quality information includes clock quality information at gNB-CU-UP as well.
2.4 Adaptive Streaming

From S2-2306232

Table 5.27.2-1: TSC Assistance Information (TSCAI)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two data bursts.

	Burst Arrival Time (optional)
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Survival Time (optional)
	Survival Time, as defined in TS 22.261 [2], refers to the time period an application can survive without any data burst.

	Burst Arrival Time Window (BAT Window) (optional)

(NOTE 1) (NOTE 2)
	Indicates the acceptable earliest and latest arrival time of the first packet of the data burst at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Capability for BAT adaptation (optional) (NOTE 1)
	Indicates that the AF will adjust the burst sending time according to the network provided Burst Arrival Time offset (see clause 5.27.2.5).

	Periodicity Range (optional) (NOTE 3)
	It indicates that the AF will adjust the periodicity and provides the acceptable range (which is formulated as lower bound and upper bound of the Periodicity) or acceptable Periodicity value(s) (which is formulated as a list of values for the Periodicity).

	NOTE 1:
Only one of the parameters (BAT Window or Capability for BAT adaptation) can be provided.

NOTE 2:
The parameter can only be provided together with Burst Arrival Time.

NOTE 3:
The Periodicity Range can only be provided together with Periodicity when Burst Arrival Time and Burst Arrival Time Window are present.


Based on the agreed SA2 CR S2-2306232, Periodicity range is a choice of range of periodicity values or distinct periodicity values. Hence RAN3 shall align to SA2 CR.

Proposal 11: Periodicity Range shall contain a choice of range of periodicity values or distinct periodicity values.

3 Summary
Based on the above discussion the following Observations and Proposal are made –
Proposal 1: A new Class 1 message shall be introduced over NGAP for AMF to subscribe to clock quality information from gNB. 

Proposal 2: Based on the gNB capability, gNB shall respond to the class 1 message with clock quality parameters supported. If none of the requested clock quality parameters are supported, then gNB can respond to the AMF with failure.

Proposal 3: A new class 2 message shall be introduced over NGAP for gNB to report the change in clock quality information to AMF upon the event trigger. The threshold to trigger event for reporting of clock quality information to AMF shall be configured by OAM in NG-RAN.
Observation 1: Based on the above RAN3’s understanding, a gNB-CU-CP may consist of different gNB-DUs with different clock source, a unified clock quality cannot be reported at gNB-CU node level to AMF

Proposal 4: NG-RAN to report clock quality information at cell level to AMF

Proposal 5: Cells within the single gNB sharing the common clock characteristics shall be grouped together by OAM to indicate common clock quality information to the UE via Event ID. 

Proposal 6: When Clock Quality Reporting Control Information is set to Clock Quality Metrics then all the available clock quality metrics at NG-RAN shall be provided to the UE until it is clarified by SA2 as otherwise.

Proposal 7: The Thresholds for clock Quality Acceptance criteria shall be provided by AMF as numerical values during UE Context Setup of Modification procedure over NG interface. NG-RAN shall report acceptance to the UE, when the local clock metric value is equal or better than the threshold provided by the AMF.

Proposal 8: Clock Frequency stability IE can be encoded as unsigned Integer with 16 bits similar to the representation of offsetScaledLogVariance as in IEEE Std 1588

Proposal 9: Clock Accuracy IE should contain a choice of either large range of value to support values from nano seconds (ns) to seconds or an enumerated value to support similar representation from IEEE Std 1588

Proposal 10: RAN3 to discuss if node level clock quality information includes clock quality information at gNB-CU-UP as well.
Proposal 11: Periodicity Range shall contain a choice of range of periodicity values or distinct periodicity values.

