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1		Introduction
In RAN3#120 meeting, the RAN feedback for was discussed. The open issues are as below:
Is proactive RAN feedback applicable/relevant after the initial establishment of the TSC QoS flow? 
Encoding of Burst Arrival Time Window IE
Encoding of Burst Arrival Time Offset IE 
Encoding of Adjusted Periodicity IE
This contribution will discuss open issues and provide the proposals and corresponding TP
[bookmark: _Toc449541143]2		Discussion
In last RAN3 meeting, we finish encoding for some IEs we define for this new feature. There are still some IEs left. The TSC related parapmeters are defined by SA2 in TS23.501 as below table. We will discuss them one by one based on this table in this contribution.
Table 5.27.2-2: TSC Assistance Container (TSCAC)
	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 time when the first packet of the data burst arrives at the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

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

	Time Domain (optional)
	The (g)PTP domain of the TSC flow.

	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 the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

	Capability for BAT adaptation (optional) (NOTE 1)
	It 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.



1. Burst Arrival Time Window
The Burst Arrival Time Window indicates the acceptable earliest and latest arrival time of the first packet of the data burst. To align with 23.501, we may use same wording for the sub-IE name. The encoding and value is as below.
9.3.1.z1	Burst Arrival Time Window
This IE indicates the burst arrival time window of the TSC QoS flow as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Earliest Burst Arrival Time
	M
	
	Burst Arrival Time
9.3.1.133
	Indicates the acceptable earliest arrival time of the first packet of the data burst as spefied TS23.501[9]

	Latest Burst Arrival Time
	M
	
	Burst Arrival Time
9.3.1.133
	Indicates the acceptable latest arrival time of the first packet of the data burst as spefied TS23.501[9]



2. Capability for BAT adaptation 
It indicates that the AF will adjust the burst sending time according to the network provided Burst Arrival Time offset. The value for this IE may use ENUMERATED type as below:
9.3.1.z3	Capability for BAT Adaptation
This IE indicates the capability for BAT adaptation for the TSC QoS flow as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Capability for BAT Adaptation
	M
	
	ENUMERATED (true, …)
	



3. TSC Feedback Information 
For TSC Feedback Information, in 23.501, the BAT offset designed as below:
If the NG-RAN receives a TSCAI containing a BAT Window or the Capability for BAT adaptation for a QoS Flow, the NG-RAN can determine a BAT offset in order to align the arrival of the traffic bursts with the next expected transmission opportunity over the air interface in each direction (i.e. DL or UL). The BAT offset can take a positive or a negative values.
Because the maxium of periodicity value 640000us, the value for the BAT offset at max set as -640ms ~ 640ms
For the Adjusted Periodicity, we can refer to Periodicity IE. 
9.3.1.z5	TSC Feedback Information
This IE provides the TSC feedback information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [9]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Burst Arrival Time Offset
	M
	
	INTEGER (-640000..640000, …)
	Burst Arrival Time Offset as specified in TS 23.501 [9], expressed in unit of 1us.


	Adjusted Periodicity
	O
	
	Periodicity
9.3.1.132
	Not applicable to reactive RAN feedback.



Regarding another issue discussed in last meeting, is proactive RAN feedback applicable/relevant after the initial establishment of the TSC QoS flow? 
In 23.501, related description as below. 
 If the BAT offset is provided from NG-RAN to the SMF in the response to the QoS Flow establishment or modification request, the SMF provides the BAT offset to the PCF and the PCF notifies the AF as described in clause 6.1.3.23a of TS 23.503 [45].
From above the proactive RAN feedback can work in modification request procedure from AMF.  During handover, we may check the TS23.501 whether the target node can use RAN feedback information transferred from source node. 
The SMF binds a PCC rule with a TSC Assistance Container to a QoS Flow as described in clause 6.1.3.2.4 of TS 23.503 [45]. The SMF uses the TSC Assistance Container to derive the TSCAI for that QoS Flow and sends the derived TSCAI to the NG-RAN. The Periodicity, Periodicity Range, Burst Arrival Time (BAT), BAT Window and Survival Time components of the TSCAI are specified by the SMF with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time, BAT Window, Periodicity and Periodicity Range from an external clock (when available) to the 5G clock based on the time offset and cumulative rateRatio (when available) between the external clock time and 5GS time as measured and reported by the UPF. The SMF determines the TSCAI as described in clause 5.27.2.4.
From TS23.501, the Periodicity Range, BAT Window is derived by SMF based PCC rule. So for a QoS flow it is not change during handover if the source node and target node in same 5G clock domain.
Proposal 1: The proactive RAN feedback applicable/relevant after the initial establishment of the TSC QoS flow, include handover 
Proposal 2: It is propose to agree the TP reflect the above changing for BLCR to TS38.413
3		Conclusion
In the present contribution we make the following observations and proposal:
Proposal 1: The proactive RAN feedback applicable/relevant after the initial establishment of the TSC QoS flow, include handover 
Proposal 2: It is propose to agree the TP reflect the above changing for BLCR to TS38.413
4		Reference
[1] TS23.501 v18.2.2
[2] TS 38.413 NG Application Protocol (NGAP)

5		Annex
TP for BLCR to TS38.413
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9.3.1.131	TSC Assistance Information
Editor’s Note: Encoding of IEs may be further refined.
This IE provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [9]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Periodicity
	M
	
	9.3.1.132
	
	-
	

	Burst Arrival Time
	O
	
	9.3.1.133
	
	-
	

	Survival Time
	O
	
	9.3.1.221
	
	YES
	ignore

	CHOICE RAN feedback type
	
	0..1
	
	
	YES
	ignore

	>proactive
	
	
	
	
	
	

	>>Burst Arrival Time Window
	M
	
	9.3.1.z1
	
	-
	

	>>Periodicity Range
	O
	
	9.3.1.z2
	
	-
	

	>reactive
	
	
	
	
	
	

	>>Capability for BAT Adaptation
	M
	
	9.3.1.z3
	
	-
	




<Unchanged Text Omitted>
9.3.1.220	Time Synchronisation Assistance Information
This IE indicates 5G access stratum time distribution parameters as defined in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Time Distribution Indication
	M
	
	ENUMERATED (enabled, disabled, …)
	
	-
	

	Uu Time Synchronisation Error Budget 
	C-ifEnabled
	
	INTEGER (1..1000000, …)
	Expressed in units of 1ns.
	-
	

	Clock Quality Reporting Control Information
	O
	
	9.3.1.x1
	
	Yes
	ignore



	Condition
	Explanation

	C-ifEnabled
	This IE shall be present if the Time Distribution Indication IE is set to “enabled”.



<Unchanged Text Omitted>
9.3.1.x1	Clock Quality Reporting Control Information
This IE indicates the clock quality reporting control information as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Clock Quality Detail Level
	M
	
	
	

	>clock quality metrics
	
	
	
	

	>>[FFS]
	
	
	
	

	>acceptance indication
	
	
	
	

	>>Clock Quality Acceptance Criteria
	M
	
	9.3.1.x2
	



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]
	
	
	
	



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]. 
Editor’s Note: The non-UE associated NGAP procedure(s) used to convey this IE towards the AMF is FFS.
Editor’s Note: This IE may be further refined based on SA2 and RAN3 progress.
	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
	
	9.3.1.x5
	

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



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.

<Unchanged Text Omitted>
9.3.1.z1	Burst Arrival Time Window
This IE indicates the burst arrival time window of the TSC QoS flow as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	
	
	
	
	

	Earliest Burst Arrival Time
	M
	
	Burst Arrival Time
9.3.1.133
	Indicates the acceptable earliest arrival time of the first packet of the data burst as spefied TS23.501[9]

	Latest Burst Arrival Time
	M
	
	Burst Arrival Time
9.3.1.133
	Indicates the acceptable latest arrival time of the first packet of the data burst as spefied TS23.501[9]



9.3.1.z2	Periodicity Range
This IE indicates the periodicity range for the TSC QoS flow as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Periodicity Range
	M
	
	
	

	>Periodicity Bound
	
	
	
	

	>>Periodicity Lower Bound
	M
	
	Periodicity
9.3.1.132
	

	>>Periodicity Upper Bound
	M
	
	Periodicity
9.3.1.132
	

	>Periodicity List
	
	
	
	

	>>Allowed Periodicity List
	
	1
	
	

	>>>Allowed Periodicity Item
	
	1..<maxnoofPeriodicities>
	
	

	>>>>Allowed Periodicity
	M
	
	Periodicity
9.3.1.132
	



	Range bound
	Explanation

	maxnoofPeriodicities
	Maximum no. of allowed periodicities. Value is 8 [FFS].



9.3.1.z3	Capability for BAT Adaptation
This IE indicates the capability for BAT adaptation for the TSC QoS flow as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Capability for BAT Adaptation
	M
	
	ENUMERATED (true, …)
	



9.3.1.z4	TSC Traffic Characteristics Feedback
This IE provides the TSC traffic characteristics feedback of a TSC QoS flow (see TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TSC Feedback Information Downlink
	O
	
	TSC Feedback Information
9.3.1.z5
	

	TSC Feedback Information Uplink
	O
	
	TSC Feedback Information
9.3.1.z5
	



9.3.1.z5	TSC Feedback Information
This IE provides the TSC feedback information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [9]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Burst Arrival Time Offset
	M
	
	INTEGER (-640000..640000, …)
	Burst Arrival Time Offset as specified in TS 23.501 [9], expressed in unit of 1us.

	Adjusted Periodicity
	O
	
	Periodicity
9.3.1.132
	Not applicable to reactive RAN feedback.









<Unchanged Text Omitted>
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This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL QoS Flow per TNL Information
	M
	
	QoS Flow per TNL Information
9.3.2.8
	NG-RAN node endpoint of the NG-U transport bearer for delivery of DL PDUs, together with associated QoS flows.
	-
	

	Additional DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of DL PDUs for split PDU session, together with associated QoS flows and corresponding to the Additional UL NG-U UP TNL Information IE in the PDU Session Resource Setup Request Transfer IE.
	-
	

	Security Result
	O
	
	9.3.1.59
	
	-
	

	QoS Flow Failed to Setup List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	-
	

	Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information
9.3.2.8
	NG-RAN node endpoint of the NG-U transport bearer(s) for delivery of DL PDUs of the indicated Redundant QoS Flow(s) and corresponding to the Redundant UL NG-U UP TNL Information IE in the PDU Session Resource Setup Request Transfer IE.
	YES
	ignore

	Additional Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of redundant DL PDUs for split PDU session, together with associated QoS flows and corresponding to the Additional Redundant UL NG-U UP TNL Information IE in the PDU Session Resource Setup Request Transfer IE.
	YES
	ignore

	Used RSN Information
	O
	
	Redundant PDU Session Information
9.3.1.136
	
	YES
	ignore

	Global RAN Node ID of Secondary NG-RAN Node
	O
	
	Global RAN Node ID
9.3.1.5
	
	YES
	ignore

	MBS Support Indicator
	O
	
	9.3.1.210
	
	YES
	ignore

	MBS Session Setup Response List
	O
	
	9.3.1.213
	
	YES
	ignore

	MBS Session Failed to Setup List
	O
	
	9.3.1.214
	
	YES
	Ignore

	QoS Flow TSC Feedback List
	
	0..1
	
	
	YES
	ignore

	>QoS Flow TSC Feedback Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>TSC Traffic Characteristics Feedback
	M
	
	9.3.1.z4
	
	-
	



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.



<Unchanged Text Omitted>
9.3.4.4	PDU Session Resource Modify Response Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs.
	-
	

	UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the 5GC node.
	-
	

	QoS Flow Add or Modify Response List
	
	0..1
	
	
	-
	

	>QoS Flow Add or Modify Response Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index
9.3.1.152
	Index to the currently fulfilled alternative QoS parameters set
	YES
	Ignore

	>>TSC Traffic Characteristics Feedback
	O
	
	9.3.1.z4
	
	YES
	ignore

	Additional DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of DL PDUs for split PDU session, together with associated QoS flows.
	-
	

	QoS Flow Failed to Add or Modify List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	-
	

	Additional NG-U UP TNL Information
	O
	
	UP Transport Layer Information Pair List
9.3.2.11
	NG-RAN node endpoint of the NG-U transport bearer corresponding to the modified UPF endpoint received in the PDU Session Resource Modify Request Transfer IE in case of PDU session split. 
	YES
	ignore

	Redundant DL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs for the redundant transmission.
	YES
	ignore

	Redundant UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the 5GC node for the redundant transmission.
	YES
	ignore

	Additional Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of redundant DL PDUs for split PDU session, together with associated QoS flows.
	YES
	ignore

	Additional Redundant NG-U UP TNL Information
	O
	
	UP Transport Layer Information Pair List
9.3.2.11
	NG-RAN node endpoint of the NG-U transport bearer for delivery of redundant DL PDUs corresponding to the modified UPF endpoint(s) received in the UL NG-U UP TNL Modify List IE of the PDU Session Resource Modify Request Transfer IE in case of PDU session split. 
	YES
	ignore

	Secondary RAT Usage Information
	O
	
	9.3.1.114
	
	YES
	ignore

	MBS Support Indicator
	O
	
	9.3.1.210
	
	YES
	ignore

	MBS Session Setup or Modify Response List
	O
	
	MBS Session Setup Response List 
9.3.1.213
	
	YES
	ignore

	MBS Session Failed to Setup or Modify List
	O
	
	MBS Session Failed to Setup List 
9.3.1.214
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.



9.3.4.5	PDU Session Resource Notify Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow Notify List
	
	0..1
	
	
	-
	

	>QoS Flow Notify Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Notification Cause
	M
	
	ENUMERATED (fullfilled, not fulfilled, …)
	
	-
	

	>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Notify Index
9.3.1.153
	Index to the currently fulfilled alternative QoS parameters set. Value 0 indicates that NG-RAN cannot even fulfil the lowest alternative parameters set.
	YES
	Ignore

	>>TSC Traffic Characteristics Feedback
	O
	
	9.3.1.z4
	
	YES
	ignore

	QoS Flow Released List 
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	-
	

	Secondary RAT Usage Information
	O
	
	9.3.1.114
	
	YES
	ignore

	QoS Flow Feedback List
	
	0..1
	
	
	YES
	ignore

	>QoS Flow Feedback Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Update Feedback 
	O
	
	BIT STRING {
CN PDB DL(0),
CN PDB UL(1)}
(SIZE(8, …))
	Each position in the bitmap represents a QoS parameter. 
If a bit is set to "1", the respective parameter was not updated.
If a bit is set to "0", the respective parameter was successfully updated.
Bits 2-7 reserved for future use.
	-
	

	>>CN Packet Delay Budget Downlink
	O
	
	Extended Packet Delay Budget
9.3.1.135
	Indicates when the packet delay budget downlink was not updated in path switch that NG-RAN can offer this value
	-
	

	>>CN Packet Delay Budget Uplink
	O
	
	Extended Packet Delay Budget
9.3.1.135
	Indicates when the packet delay budget uplink was not updated in path switch that NG-RAN can offer this value
	-
	



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.
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