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Introduction
CB: # R18URLLC
- Discuss the open issues
- Capture agreements and provide TPs if agreeable
(moderator - Nok)
Summary of offline disc R3-235750
For the Chairman’s Notes
Propose the following:
R3-235171 rev in R3-235817 – agreed (TP for TS 38.413)
R3-235671 rev in R3-235818 – agreed (TP for TS 38.473)
R3-235575 rev in R3-235819 – agreed (TP for TS 38.423)
R3-235820 – agreed (LSout)

Propose to capture the following:
TSC Traffic Characteristics Feedback is not provided during handover (i.e., not included in HANDOVER REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST).
RAN feedback for NR-DC case is not supported in Rel-18.

Discussion
5GS network timing synchronization status and reporting
NGAP
TRS Issue #1: Encoding of Clock Accuracy IE
Option A: INTEGER with precise granularity, as low as e.g. 10ns or 25ns, e.g.:
· INTEGER (1..4000000, …) in units of 25ns (FFS)
Option 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, …)

Agreed online:
	The encoding of the Clock Accuracy IE with one choice structure (including Option a and Option b) over NGAP from gNB to AMF and F1AP. 



Conclusion: Agree on CHOICE with Option A and Option B, in NGAP and F1AP

TRS Issue #2: Encoding of Clock Quality Acceptance Criteria IE
From [1]: 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Synchronisation State
	O
	
	BIT STRING {
locked (0),
holdover (1),
freeRun (2) }
(SIZE (8, …))
	Each position in the bitmap represents a synchronisation state.
If a bit is set to “1”, the respective synchronisation state is acceptable. If a bit is set to “0”, the respective synchronisation state is not acceptable. 
Bits 3-7 reserved for future use.

	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 [9].

	Clock Accuracy
	O
	
	INTEGER (1..400000000, …)
	Clock accuracy expressed in units of 25 ns (FFS).

	Parent Time Source
	O
	
	BIT STRING {
syncE (0),
pTP (1),
gNSS (2),
atomicClock (3),
terrestrialRadio (4),
serialTimeCode (5),
nTP (6),
handset (7),
other (8) }
(SIZE (16, …))
	Each position in the bitmap represents a parent time source.
If a bit is set to “1”, the respective parent time source is acceptable. If a bit is set to “0”, the respective parent time source is not acceptable. 
Bits 9-15 reserved for future use.



Agreed online:
	Encode the Clock Quality Acceptance Criteria IE with information as listed in R3-235147.
While the IE type and reference and semantic description needs to be further checked.



Conclusion: Agreed on the above encoding, in NGAP

TRS Issue #3: Other NGAP
Proposal 1 in [13]: Set maxnoofCellsTSS to 16384.
Conclusion: Agreed

Proposal 1 in [9]: 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.

F1AP specific
TRS Issue #4: F1AP impacts of Clock Quality Acceptance Criteria
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)

If the problem is acknowledged, then potential solutions:
Option A: 
Proposal 5 in [1]: Add an optional Clock Accuracy Threshold List IE to the F1AP: TIMING SYNCHRONISATION STATUS REQUEST message, that includes a list of clock accuracy thresholds corresponding to the acceptance criteria of UEs served by the gNB-CU.

Option B:
Proposal 2 in [3]: 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.

Other solution options?

TRS Issue #5: Use MT-SDT to deliver clock quality information to UE [12]  not treated due to lack of time
Proposal 5: It is proposed that RAN3 to discuss and agree gNB could use MT-SDT to deliver the clock quality information to UE in RRC_Inactive, by sending the MT-SDT Paging message when the gNB clock quality has changed.
Proposal 6: It is proposed to impact TS 38.300 the MT-SDT procedure and indicating that Step 2a and 2b may omitted if gNB-CU determines to use MT SDT to send the clock quality information to UE in RRC Inactive.

XnAP specific
TRS Issue #6: Impacts of Xn-based handover [11]  not treated due to lack of time
Proposal 4: include the clock quality control related information and feedback in the Handover procedure over XnAP

TRS Issue #7: Impacts of RRC resume in new gNB [12]  not treated due to lack of time
Proposal 1: In Retrieve UE Context Request, the new gNB includes if it supports delivering TSS (Time Synchronization Status).
Proposal 2: The last serving gNB determines, upon the knowledge that UE had obtained Clock Quality information and the new gNB supports the TSS, to relocate the UE context to the new gNB. i.e. not to perform Partial UE Context Transfer
Proposal 3: The last serving gNB includes the UE clock Quality Control Information in the Partial UE Context Transfer, this is in the case that the last serving has a good reason to keep the UE Context anyway.
Proposal 4: The last serving gNB includes the UE clock Quality Control Information in the Retrieve UE Context Response in case it performs full UE context relocation.

Stage 2 (TS 38.401)
TRS Issue #8: Other TS 38.401 [9]  not treated due to lack of time
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 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.

LS to other groups
TRS Issue #9: LS to other groups
Proposal: Send an LS to RAN2/SA2, informing them of the encoding of the Timing Synchronisation Status Attributes IE and any other relevant RAN3 agreements.
Similar Draft LS in [1] (Nokia) and [3] (Huawei)

Conclusion: Agree to send LS pending offline review

TSN integration
TSN Issue #1: NG-RAN node supports AN-TL
[bookmark: _Hlk147068911]Option 1: Nokia
· Add TL-Container at PDU session level in PDU Session Resource Setup Request/Response.
· Add TL-Container at PDU session level in PDU Session Resource Modify Request/Response.
Option 2: Huawei
· Add TL-Container at PDU session level in PDU Session Resource Setup Request/Response.
· Add TL-Container at QoS flow level in PDU Session Resource Modify Request/Response.
Option 3: ZTE
· Add TL-Container at QoS flow level in PDU Session Resource Setup Request/Response.
· Add TL-Container at QoS flow level in PDU Session Resource Modify Request/Response.
Option 4: Ericsson
· Add TL-Container at node level in new non-UE associated procedure.

Encoding (similar in 3 papers): The TL Container IEs are encoded as OCTET STRING with semantics description “Containing the <message name> message specified in TS 29.585 [x]”.
Conclusion: Pending

TSN Issue #2: NG-RAN node does not support AN-TL [11]  not treated due to lack of time
Proposal 1: The NG-U tunnel information is included in the QoS flow during setup, to indicate that the TSN for the QoS flow is to be setup;
Proposal 2: The NG-RAN response to CN if the TSN QoS is setup, or the normal QoS is setup, When the normal QoS is setup, SMF may consider the NG-U tunnel is for the PDU session.

TSN Issue #3: Dynamic PDB   not treated due to lack of time
Option 1: Huawei [5]
· Add AN Packet Delay Budget Uplink in PDU SESSION RESOURCE SETUP RESPONSE, PDU SESSION RESOURCE MODIFY RESPONSE, and INITIAL CONTEXT SETUP RESPONSE messages
Option 2: ZTE [14] (similar to Option 1?)
· Include the dynamic value of 5G-AN PDB in the UL direction in the PDU Session Resource Setup/Modify Response IE.

RAN feedback for low latency communication
NGAP
RANF Issue #1: Proactive Feedback during handover
Include the TSC Traffic Characteristics Feedback (including the Burst Arrival Time Offset and the adjusted Periodicity) during handover procedure in the
a) HANDOVER REQUEST ACKNOWLEDGE	 Huawei, CATT, ZTE, Nokia
b) PATH SWITCH REQUEST			 Huawei, CATT, ZTE
c) Neither						 Samsung
Conclusion: Agree on (c)

XnAP specific
RANF Issue #2: Proactive Feedback during handover [2]
Proposal 4: In XnAP, the BAT Window and Periodicity Range IEs are not needed in the TSC Assistance Information IE for Xn-based handover. 
Conclusion: Agreed, as a consequence of the agreement in section 3.3.1

RANF Issue #3: NR-DC case
Option 1: Huawei [4]
For the NR-DC case, for XnAP, include the TSC Traffic Characteristics Feedback (including the Burst Arrival Time Offset and the optional Adjusted Periodicity) in the following messages: 
i.	S-NODE ADDITION REQUEST ACKNOWLEDGE message 
ii.	S-NODE MODIFICATION REQUEST ACKNOWLEDGE message 
iii.	S-Node initiated NOTIFICATION CONTROL INDICATION message

Option 2: ZTE [14]
There is no need to consider NR-DC case in this release.
Conclusion: Not supported in Rel-18

F1AP specific
RANF Issue #4: F1AP impacts of RAN Feedback
Option 1: gNB-DU can determine RAN Feedback for both Proactive and Reactive
· Include the Burst Arrival Time Window, Capability for BAT Adaptation and (optional) 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 following messages:
i.	UE CONTEXT SETUP RESPONSE message (for proactive)
ii.	UE CONTEXT MODIFICATION RESPONSE message (for proactive)
iii.	NOTIFY message (for reactive)

Option 2: gNB-DU can determine RAN Feedback for Reactive only
· Include the Capability for BAT Adaptation in the TSC Assistance Information IE.
· Include the TSC Traffic Characteristics Feedback (including the Burst Arrival Time Offset) in the NOTIFY message.

Agreed online:
	For proactive feedback case, the gNB-CU has all needed information to determine the proactive feedback for both downlink and uplink?
For reactive feedback case, the gNB-DU decides the feedback for both uplink and downlink.



Conclusion: Option 1 is agreed
Stage 2 (TS 38.300)
RANF Issue #5: Other TS 38.300  Not treated due to lack of time
Text proposals in
· R3-235469 from Qualcomm, for TRS
· R3-235351 from CATT, for TRS, RANF, TSN [FFS]
Conclusions
5GS network timing synchronization status and reporting
TRS Issue #1: Encoding of Clock Accuracy IE (NGAP & F1AP)
CHOICE
· INTEGER (1..4000000, …) in units of 25ns (FFS)
· INTEGER (32..47, …)

TRS Issue #2: Encoding of Clock Quality Acceptance Criteria IE (NGAP)
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Synchronisation State
	O
	
	BIT STRING {
locked (0),
holdover (1),
freeRun (2) }
(SIZE (8, …))
	Each position in the bitmap represents a synchronisation state.
If a bit is set to “1”, the respective synchronisation state is acceptable. If a bit is set to “0”, the respective synchronisation state is not acceptable. 
Bits 3-7 reserved for future use.

	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 [9].

	Clock Accuracy
	O
	
	INTEGER (1..400000000, …)
	Clock accuracy expressed in units of 25 ns (FFS).

	Parent Time Source
	O
	
	BIT STRING {
syncE (0),
pTP (1),
gNSS (2),
atomicClock (3),
terrestrialRadio (4),
serialTimeCode (5),
nTP (6),
handset (7),
other (8) }
(SIZE (16, …))
	Each position in the bitmap represents a parent time source.
If a bit is set to “1”, the respective parent time source is acceptable. If a bit is set to “0”, the respective parent time source is not acceptable. 
Bits 9-15 reserved for future use.



TRS Issue #3: Other NGAP
Set maxnoofCellsTSS to 16384.

TRS Issue #9: LS to other groups
Send LS pending offline review

TSN integration
No agreements

RAN feedback for low latency communication
RANF Issue #1: Proactive Feedback during handover (NGAP)
TSC Traffic Characteristics Feedback is not provided during handover (i.e., not included in HANDOVER REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST.

RANF Issue #2: Proactive Feedback during handover (XnAP)
In XnAP, the BAT Window and Periodicity Range IEs are not needed in the TSC Assistance Information IE for Xn-based handover.

RANF Issue #3: NR-DC case
RAN feedback for NR-DC case is not supported in Rel-18

RANF Issue #4: F1AP impacts of RAN Feedback
gNB-DU can determine RAN Feedback for both Proactive and Reactive
· Include the Burst Arrival Time Window, Capability for BAT Adaptation and (optional) 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 following messages:
i.	UE CONTEXT SETUP RESPONSE message (for proactive)
ii.	UE CONTEXT MODIFICATION RESPONSE message (for proactive)
iii.	NOTIFY message (for reactive)
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