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1   Introduction
At the last RAN3 meting some pending issues remain for solution 4.

This paper addresses the remaining issues corresponding to the following proposals:
· Whether the redundancy characteristics of a QoS/PDU session can be changed i.e. how to start /stop duplication for a QoS flow during QoS flow lifetime,

2   Discussion
How to start/stop duplication for a QoS flow during QoS flow lifetime

The stage 2 in [2] states:

During or after a URLLC QoS flow establishment, if the SMF decided that redundant transmission shall be performed based on authorized 5QI, NG-RAN node capability and/or operator configuration, the SMF informs the PSA UPF and NG-RAN to perform redundant transmission via N4 interface and N2 information accordingly
It is clear from this description that e.g. based on different authorization, the duplication may be started/stopped during the QoS flow lifetime. 
The SMF would send a PDU Session Modification for that. The current IE is described as follows:

9.3.1.x1
Redundant QoS Flow Indicator

This IE provides the redundant QoS flow indicator for a QoS flow. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Redundant QoS Flow Indicator
	M
	
	ENUMERATED (true, false)
	This IE indicates that this QoS flow is requested for the redundant transmission, as specified in TS 23.501 [7].


In fact, the problem with this IE is that it is optional, but it also has two codepoints and especially a codepoint which can be set to “false”.

In the PDU Session Setup Transfer, only the value “true” makes sense. If redundancy is not desired, the IE would simply not be included.

Therefore, the codepoint “false” is mostly for the PDU session Modify Transfer IE.

If the Redundant QoS Flow Indicator IE is not included in the PDU session Modify Transfer IE, the status shall be unchanged. Therefore, this IE shall be able to start the redundancy if not yet started, or to stop the redundancy if already started.
The current description of the Redundant QoS Flow Indicator IE deserves to be improved.

The description of the PDU session Modify Transfer IE also deserves to be improved.

Given that the same IE is used in the PDU session Setup Request Transfer and the PDU Session Modify Transfer, the codepoints should be explicit for both.

Proposal 1: We propose to modify the description of the Redundant QoS Flow Information IE in the PDU session Modify Transfer IE and also as follows:

9.3.1.x1
Redundant QoS Flow Indicator

This IE provides the redundant QoS flow indicator for a QoS flow as specified in TS 23.501 [9]. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Redundant QoS Flow Indicator
	M
	
	ENUMERATED (start, stop)
	Value “start” indicates that redundant transmission is requested to be started for this QoS flow. Value “stop” indicates that redundant transmission is requested to be stopped if started.
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9.3.1.x1
Redundant QoS Flow Indicator

This IE provides the redundant QoS flow indicator for a QoS flow as specified in TS 23.501 [9]. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Redundant QoS Flow Indicator
	M
	
	ENUMERATED (start, stop)
	Value “start” indicates that redundant transmission is requested to be started for this QoS flow. Value “stop” indicates that redundant transmission is requested to be stopped if started.


Next change
9.3.4.1
PDU Session Resource Setup Request Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	This IE shall be present when at least one Non-GBR QoS flow is being setup and is ignored otherwise.
	YES
	reject

	UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	YES
	reject

	Additional UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information List

9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s), for delivery of UL PDUs for split PDU session.
	YES
	reject

	Data Forwarding Not Possible
	O
	
	9.3.1.63
	This IE may be present in case of HANDOVER REQUEST message and is ignored otherwise.
	YES
	reject

	PDU Session Type
	M
	
	9.3.1.52
	
	YES
	reject

	Security Indication
	O
	
	9.3.1.27
	
	YES
	reject

	Network Instance
	O
	
	9.3.1.113
	This IE is ignored if the Common Network Instance IE is included.
	YES
	reject

	QoS Flow Setup Request List
	
	1
	
	
	YES
	reject

	>QoS Flow Setup Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	>>TSC Traffic Characteristics
	O
	
	9.3.1.x
	This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.3.1.x1
	This IE indicates whether redundant transmission is requested for this QoS flow.
	YES
	ignore

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore

	Direct Forwarding Path Availability
	O
	
	9.3.1.64
	This IE may be present in case of inter-system handover and is ignored otherwise.
	YES
	ignore

	Redundant UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs for the redundant transmission.
	YES
	ignore

	Additional Redundant UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List

9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s), for delivery of redundant UL PDUs for split PDU session.
	YES
	ignore

	Redundant Common Network Instance
	O
	
	Common Network Instance

9.3.1.120
	
	YES
	ignore

	Redundant PDU Session Information
	O
	
	9.3.1.x3
	
	YES
	ignore


	Range bound
	Explanation

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


Next change
9.3.4.3
PDU Session Resource Modify Request Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Aggregate Maximum Bit Rate
	O
	
	9.3.1.102
	
	YES
	reject

	UL NG-U UP TNL Modify List
	
	0..1
	
	
	YES
	reject

	>UL NG-U UP TNL Modify Item
	
	1..<maxnoofMultiConnectivity>
	
	
	-
	

	>>UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	-
	

	>>DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node.
	-
	

	>>Redundant UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs for the redundant transmission.
	YES
	ignore

	>>Redundant DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node for the redundant transmission.
	YES
	ignore

	Network Instance
	O
	
	9.3.1.113
	This IE is ignored if the Common Network Instance IE is included.
	YES
	reject

	QoS Flow Add or Modify Request List
	
	0..1
	
	
	YES
	reject

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

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	O
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	>>TSC Traffic Characteristics
	O
	
	9.3.1.x
	This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.3.1.x1
	This IE indicates whether redundant transmission is requested to be started or stopped for this QoS flow.
	YES
	ignore

	QoS Flow to Release List
	O
	
	QoS Flow List with Cause

9.3.1.13
	
	YES
	reject

	Additional UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List

9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s) proposed for delivery of UL PDUs for split PDU session.
	YES
	reject

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore

	Additional Redundant UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List

9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s) proposed for delivery of redundant UL PDUs for split PDU session.
	YES
	ignore

	Redundant Common Network Instance
	O
	
	Common Network Instance

9.3.1.120
	
	YES
	ignore


	Range bound
	Explanation

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

	maxnoofMultiConnectivity
	Maximum no. of connectivity allowed for a UE. Value is 4. The current version of the specification supports up to 2 connectivity.
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