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1 Introduction

In this paper we discuss the remaining open issues in TSS from the last meeting.

	RAN3#121bis

Issue #1
Include RAN TSS Scope IE in the Timing Synchronization Status Response message to indicate partial support of clock quality reporting for few gNB-DUs which does not support clock quality reporting.

Conclusion: Not agreed.

Issue #2
Problem statement from [1]:

Observation-4:
There is only a single pre-configured threshold for each RAN TSS attribute, and it is assumed to meet the time sync performance requirement of all UEs. 

Observation-5:
RAN TSS reporting triggered only by pre-configured thresholds is insufficient to support clock quality detail level “acceptable / not acceptable”. 

Proposal 4: Discuss additional triggers for gNB-DU to report RAN TSS while the clock quality is in degraded state, to enable the gNB-CU to evaluate clock quality acceptance criteria.

Is the problem acknowledged (yes/no)?

Conclusion: To be continued (1 company does not acknowledge)




2 Discussion

Issue #1 - Indication of DUs supporting TSS reporting
In the last RAN3#121bis meeting, Qualcomm’s proposal to include RAN TSS scope IE in the Timing Synchronization Status Response message to indicate the gNB-DUs which support delivering clock quality information was discussed, but there was no consensus. 
Alternatively, instead of explicitly indicating in the response message, based on the TSS Report sent from NG-RAN to AMF immediately after the Timing Synchronization Status Response message, the AMF and TSCTF can know the gNB-DUs supporting the clock quality reporting. AMF should be made aware of this information to know the gNB-DUs/cells supporting the clock quality reporting. Hence a Note is proposed in stage 2 text in TS 38.401 to indicate the same. 
Observation 1: Based on the TSS Report sent from NG-RAN to AMF immediately after the Timing Synchronization Status Response message, the AMF and TSCTF can know the gNB-DUs supporting the TSS reporting.

Proposal 1: To add a note in stage 2 call flow in TS 38.401 to capture the above observation. Endorse the TP to TS 38.401 provided below and an LS shall be sent to SA2 to indicate the same.
Issue #2 - Multiple Thresholds
In the last meeting the issue of mapping clock acceptance criteria of different UEs to pre-configured threshold at gNB-DU was discussed and no consensus was reached.

It was agreed to discuss the additional triggers required at gNB-DU to report while the clock quality is in degraded state. 

Currently only a single TSS report goes from gNB-DU to gNB-CU when the pre-configured threshold is met. If the clock quality degrades further than the pre-configured threshold, no additional TSS reports are sent. We acknowledge that TSS reports are needed from gNB-DU when the clock quality degrades further than the pre-configured threshold. gNB-CU shall forward these reports to AMF and UE as per the usual behaviour. If RAN3 agrees on this configuration an LS shall be sent to SA2 to indicate the agreement.
Proposal 2: Additional TSS reports are required from gNB-DU to gNB-CU when the clock quality degrades further than the pre-configured threshold. gNB-CU shall forward the additional TSS reports to AMF and UE as usual. An LS shall be sent to SA2 to indicate the RAN3 agreement.
gNB-DU can be configured to report TSS reports when the clock quality degrades further than the pre-configured threshold in granular steps. This configuration can be done by operator via OAM at the gNB-DU or it shall be configured to gNB-DU over F1 by gNB-CU based on the clock acceptance criteria of the UEs. 

Proposal 3:  gNB-DU can be configured to report TSS reports when the clock quality degrades further than the pre-configured threshold in granular steps via OAM or via F1 by gNB-CU to gNB-DU. TP for TS38.401 for OAM based configuration is provided below. 
3 Summary
Based on the above discussion the following Observations and Proposal are made –
Observation 1: Based on the TSS Report sent from NG-RAN to AMF immediately after the Timing Synchronization Status Response message, the AMF can know the gNB-DUs supporting the clock quality reporting.

Proposal 1: To add a note in stage 2 call flow in TS 38.401 to capture the above observation. Endorse the TP to TS 38.401 provided below and an LS shall be sent to SA2 to indicate the same.
Proposal 2: Additional TSS reports are required from gNB-DU to gNB-CU when the clock quality degrades further than the pre-configured threshold. gNB-CU shall forward the additional TSS reports to AMF and UE as usual. An LS shall be sent to SA2 to indicate the RAN3 agreement.
Proposal 3:  gNB-DU can be configured to report TSS reports when the clock quality degrades further than the pre-configured threshold in granular steps via OAM or via F1 by gNB-CU to gNB-DU. TP for TS38.401 for OAM based configuration is provided below. 

4 TP for TS 38.401

8.x
Timing resiliency service

The following clauses describe the overall procedures for RAN Timing Synchronisation Status (TSS) reporting involving gNB-CU/gNB-DU.

8.x.1
RAN TSS reporting towards the CN

The signaling flow for RAN TSS reporting towards the CN is shown in Figure 8.x.1-1. This procedure is used when the TSCTSF subscribes to RAN TSS reporting at the AMF as described in TS 23.502 [x].
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Figure 8.x.1-1:
RAN TSS reporting towards the CN 

0.
The gNB-DU is pre-configured with thresholds for each RAN TSS attribute it supports.

NOTE 1: 
It is assumed the pre-configured thresholds in the gNB-DU are sufficient to meet UE time sync performance requirement which are configured by the operator.

NOTE X: Based on the UE time sync performance requirement, operator may configure a single threshold and further granular steps of threshold to indicate clock degradation.
1.
The AMF requests RAN TSS reporting by sending the TIMING SYNCHRONISATION STATUS REQUEST message to the gNB-CU. 

2.
The gNB-CU requests RAN TSS reporting from at least one gNB-DU by sending the TIMING SYNCHRONISATION STATUS REQUEST message to the gNB-DU.

NOTE 2:
It is up to gNB-CU implementation whether to send the request to all its gNB-DUs or to a particular subset of its gNB-DUs, depending on e.g. network topology.

3.
The gNB-DU replies to the gNB-CU by sending the TIMING SYNCHRONISATION STATUS RESPONSE message. 

4.
The gNB-CU replies to the AMF by sending the TIMING SYNCHRONISATION STATUS RESPONSE message. If the gNB-CU does not receive a successful response from at least one gNB-DU, the gNB-CU replies to the AMF by sending the TIMING SYNCHRONISATION STATUS FAILURE message and the flow stops at this step.

5. 
Upon sending the response to the gNB-CU, the gNB-DU provides a first RAN TSS report to the gNB-CU by sending the TIMING SYNCHRONISATION STATUS REPORT message.

NOTE 3:
The RAN TSS attributes included in the report is up to gNB-DU implementation.

6.
The gNB-CU sends the TIMING SYNCHRONISATION STATUS REPORT message to the AMF. The message contains the RAN TSS attributes received from the gNB-DU and the RAN TSS Scope IE to indicate whether the scope of the RAN TSS report is “RAN node level” or “cell list level”.

NOTE Y:
gNB-DUs supporting the timing synchronisation status reporting can be known at the AMF based on the first TIMING SYNCHRONISATION STATUS REPORT.

7.
Later, the gNB-DU detects a primary source event, for example a RAN TSS attribute exceeds a pre-configured threshold (i.e. status degradation) or a RAN TSS attribute meets the threshold again (i.e. status improvement).

8.
Upon detecting the primary source event (e.g., degradation, failure, recovery), the gNB-DU provides an updated RAN TSS report to the gNB-CU by sending a TIMING SYNCHRONISATION STATUS REPORT message.

NOTE Z: If gNB-DU is configured with granular steps of threshold to indicate clock degradation, then gNB-DU provides an updated RAN TSS report to gNB-CU at every granular step of clock degradation. 

9. 
Same as step 6.

8.x.2
RAN TSS reporting towards the UE

The signaling flow for RAN TSS reporting towards the UE in RRC_CONNECTED state is shown in Figure 8.x.2-1.  
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Figure 8.x.2-1:
RAN TSS reporting towards the UE in RRC_CONNECTED state

NOTE 1:
In this signalling flow, it is assumed that RAN TSS reporting is already enabled at the gNB-DU.

1.
The AMF sends the INITIAL CONTEXT SETUP REQUEST message to the gNB-CU, containing the Clock Quality Reporting Control Information IE within the Time Synchronization Assistance Information IE. The clock quality reporting control information indicates the clock quality detail level to provide to the UE, i.e. “metrics” or “acceptable/not acceptable indication”. If clock quality detail level equals “acceptable/not acceptable indication”, the clock quality reporting control information also contains the clock quality acceptance criteria.

NOTE 2:
The clock quality reporting control information can also be provided in the UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST, or PATH SWITCH REQUEST ACKNOWLEDGE messages.

2.
The gNB-CU replies to the AMF by sending the INITIAL CONTEXT SETUP RESPONSE message.

3.
The gNB-CU sends the latest clock quality information to the UE by sending the DLInformationTransfer message. The clock quality information provided to the UE depends on the clock quality detail level received in step 1 (i.e., “metrics” or “acceptable/not acceptable indication”).

4.
Later, the gNB-DU detects a primary source event, for example a RAN TSS attribute exceeds a pre-configured threshold (i.e. status degradation) or a RAN TSS attribute meets the threshold again (i.e. status improvement).

5.
Upon detecting the primary source event (e.g., degradation, failure, recovery), the gNB-DU provides an updated RAN TSS report to the gNB-CU by sending a TIMING SYNCHRONISATION STATUS REPORT message. 

NOTE Z: If gNB-DU is configured with granular steps of threshold to indicate clock degradation, then gNB-DU provides an updated RAN TSS report to gNB-CU at every granular step of clock degradation. 
6.
Same as step 3.

