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1 Introduction

In this paper we discuss the remaining open issues in Timing Resiliency and uRLLC.
2 Discussion

2.1 Clock Quality Reporting over NGAP
	RAN3#121
New class 1 Timing Synchronisation Status procedure [2][4][10]

· TIMING SYNCHRONISATION STATUS REQUEST message includes the RAN TSS Request Type IE (start, stop)

· If TSS reporting is performed by none of the gNB-DUs connected to the gNB-CU, then gNB-CU shall respond to the AMF with failure.




In the last RAN3 meeting, we agreed to introduce a new Class 1 to request TSS reporting over NG and F1 interface. It was agreed to send a failure, when none of the gNB-DUs connected to a gNB-CU can support Clock reporting. 
If few gNB-DUs connected to a gNB-CU support clock reporting and few doesn’t, then Timing Synchronization status Response will be sent indicating partial success. Currently the Timing Synchronization status Response message contains only Message Type and Criticality Diagnostics IEs. The Timing Synchronization Status Response message should also contain the RAN TSS Scope IE to indicate the list of cells supporting clock quality and the cells which doesn’t. With this information the TSCTF server can understand that it cannot except clock quality information from certain cells. 
Proposal 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.

	S2-2309820 Clause 5.27.1.12
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.



Based on the agreed SA2 CR S2-2309820, NG-RAN is supposed to report only the threshold value to the UE when the clock quality is better than the pre-configured threshold. 

Proposal 2: Based on “S2-2309820” agreement NG-RAN should report the threshold value to the UE, when the clock quality becomes better than the threshold. This shall be captured in TS 38.401 Clause 8.x.2

2.2 Clock Accuracy
	RAN3#121
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…




The clock Accuracy was discussed in the last two meetings and the above 3 Choices were shortlisted. We prefer reporting standardized reporting clock accuracy (Choice A and B) rather than free range value (Choice C) as entities receiving the clock accuracy will better understand standardized values as compared to free range values. Choice C has an issue of having a large range which might impact the clock accuracy value.
Proposal 3: The choice structure for Clock accuracy shall include only Choice A and B to support reporting of standardized values to Core Network and to the UE. Choice C is not preferred.
Proposal 4: Clock Accuracy shall convey a single value which shall denote the worst-case scenario.
	RAN3#121

Should RAN3 assume that the gNB-DU is pre-configured with

a) multiple thresholds per timing synchronization status attribute, one for each value of per-UE clock quality acceptance criteria that the gNB-CU might receive from the AMF; or
b) a single threshold per timing synchronization status attribute, e.g., the strictest value that the gNB is expected to report?



Nokia raised concern in the last RAN3 meeting whether single or multiple thresholds should be pre-configured in gNB-CU/gNB-DU. We think both single and multiple thresholds are possible and it is dependent on Operator requirements. 
Proposal 5: Single or multiple threshold configuration can be left to OAM based on Operator’s requirements.

Considering both co-located and non co-located deployments between gNB-CU and gNB-DU, we prefer that threshold to trigger event for reporting of clock quality information shall be configured by OAM in gNB-CU or in gNB-DU or both.
Proposal 6:  The threshold to trigger event for reporting of clock quality information to AMF shall be configured by OAM in gNB-CU or in gNB-DU or both considering co-located and non co-located deployments and clock source. This shall be captured in TS 38.401 Clause 8.x.1.
2.3 RAN Feedback

	RAN3#121

Is DU involved in RAN feedback?
Option 1: DU is involved for reactive feedback only [3]:

· the TSC Assistance Information IE and the NOTIFY message should be enhanced to mirror relevant IEs from NGAP.

Option 2: DU is involved for both proactive and reactive feedback [11]:

· include the Burst Arrival Time Window, Capability for BAT adaptation and Periodicity Range in the TSC Assistance Information IE.

· include the TSC Traffic Characteristics Feedback (including the Burst Arrival Time Offset and the optional Adjusted Periodicity) in the UE CONTEXT SETUP RESPONSE, UE CONTEXT MODIFICATION RESPONSE, and NOTIFY messages.

Conclusion: no consensus, to be continued.




The DL or UL packet flow wouldn’t start before the Proactive feedback is provided by the gNB-CU. The proactive feedback is based on the RRM resource configuration and the load status in both gNB-CU and gNB-DU at that point in time. gNB-CU is well aware of the resource configuration and the load conditions both at gNB-CU and gNB-DU. The load status of the gNB-DU can be known at the gNB-CU if Resource status reporting is enabled. Hence gNB-CU has the necessary information to provide proactive feedback to AMF. gNB-CU may request the gNB-DU to provide the BAT offset and Periodicity if it does not have the necessary information. But gNB-CU should determine the final proactive RAN feedback to be sent to AMF.

Proposal 7: gNB-CU should determine the final proactive RAN feedback to be sent to AMF, considering the overall radio resource configuration and load status at gNB-DU and gNB-CU.
RAN2 agreed that Reactive feedback should follow the XR feature agreements for feedback. In XR it was decided to provide feedback based on MAC status. The MAC status is not visible to the gNB-CU. Hence gNB-DU has to provide reactive feedback to gNB-CU and gNB-CU can send it to AMF.
Proposal 8: gNB-CU should provide TSC Assistance Information with BAT window, Periodicity Range and BAT adaptation capability to gNB-DU.
Proposal 9: gNB-DU should provide TSC feedback with BAT offset and Adjusted Periodicity in UE Context Setup Response, UE Context Modification Response, and Notify messages.
3 Summary
Based on the above discussion the following Observations and Proposal are made –
Proposal 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.

Proposal 2: Based on “S2-2309820” agreement NG-RAN should report the threshold value to the UE, when the clock quality becomes better than the threshold. This shall be captured in TS 38.401 Clause 8.x.2

Proposal 3: The choice structure for Clock accuracy shall include only Choice A and B to support reporting of standardized values to Core Network and to the UE. Choice C is not preferred.

Proposal 4: Clock Accuracy shall convey a single value which shall denote the worst case scenario.
Proposal 5: Single or multiple threshold configuration can be left to OAM based on Operator’s requirements.

Proposal 6:  The threshold to trigger event for reporting of clock quality information to AMF shall be configured by OAM in gNB-CU or in gNB-DU or both considering co-located and non co-located deployments and clock source. This shall be captured in TS 38.401 Clause 8.x.1.

Proposal 7: gNB-CU should determine the final proactive RAN feedback to be sent to AMF, considering the overall radio resource configuration and load status at gNB-DU and gNB-CU.
Proposal 8: gNB-CU should provide TSC Assistance Information with BAT window, Periodicity Range and BAT adaptation capability to gNB-DU.

Proposal 9: gNB-DU should provide TSC feedback with BAT offset and Adjusted Periodicity in UE Context Setup Response, UE Context Modification Response, and Notify messages.
