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1	Information
At the last RAN3#109e meeting, the Redundant Tunnel Setup over NGAP was brought up for correction: what happens if the QoS flow per redundant TNL information is not consistent with the QoS flows setup redundantly? Do we need to keep track of the order in the Additional Redundant DL QoS Flow per TNL Information?
This paper continues the discussion.
Discussion
Over NGAP, there below NG-U tunnel related scenarios are specified:
A: In the case of one PDU session/NG-U Tunnel
This is the basic case, corresponding to one E-RAB/S1-U tunnel in legacy LTE. Unlike in LTE, one PDU session could contain multiple QoS flows. Some might be setup successfully, some may fail. NG-RAN nod provides the response per PDU session in below:
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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

	[bookmark: _Hlk53143242]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.
	-
	

	Security Result
	O
	
	9.3.1.59
	
	-
	

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






NG-RAN node provides the QoS flows successfully setup per NG-U tunnel in “DL QoS Flow per TNL Information”. NG-RAN node also explicitly provides the list of QoS flows failed to be setup in “QoS Flow Failed to Setup List” IE.
Observation 1: The standard relies on the Node implementation correctly already in this basic case, so that the QoS flows associated to the TNL is consistent to the QoS flows setup. Any inconsistency is due to faulty implementation.
Proposal 1: There is no need to consider the inconsistency in the redundant tunnel setup as such case is due to the faulty implementation and exists already.

B: In the case of one PDU session is split into two NG-U tunnels
The current specification supports to split the PDU session into TWO NG-U tunnels.
In NGAP, the “Additional DL QoS Flow per TNL Information” introduced a loop of Max 3 items of “QoS Flow per TNL Information”. It is specified that only 1 is supported with the current specification. This is due to that we only have DC with two NG-RAN nodes involved.
	9.3.4.2	PDU Session Resource Setup Response Transfer
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.
	-
	

	Security Result
	O
	
	9.3.1.59
	
	-
	

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






Observation 2:  The PDU session may be split into two NG-U tunnels, The limitation is due to that we only have DC. There is no plan to extend this thus no need to consider in Rel 16 the future extension.
Proposal 2: There is no need to consider to split the PDU session into more than TWO NG-U tunnels 

C: In the case of redundant QoS is setup with one PDU session/ NG-U tunnel
If the CN decides that some QoS flows need to have a redundant NG-U transmission, it would indicate so to NG-RAN node. If multiple QoS flows are redundant in the PDU session, only one redundant NG-U tunnel will be setup for them.
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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

	QoS Flow Setup Request List
	
	1
	
	
	YES
	reject

	>QoS Flow Setup Request Item
	
	1..
<maxnoo
fQoSFlows>
	
	
	-
	

	[bookmark: _Hlk53487867]>>Redundant QoS Flow Indicator
	O
	
	9.3.1.134
	This IE indicates whether this QoS flow is requested for the redundant transmission.
	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



	Range bound
	Explanation

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



9.3.4.2	PDU Session Resource Setup Response Transfer
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.
	-
	

	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
	
	YES
	ignore







In the above Request and Response IE structure, we do not see big issue. But the text could be clarified in the Request from e.g. “PDUs for the redundant transmission” to “PDUs for the redundant transmission of the Redundant QoS flow(s)”.
Observation 3:  No structure change is needed related to Redundant DL QoS Flow per TNL. Only clarification for the semantic text.
D: the combination of both B+C
[image: ]

In this case, for both parts of the split PDU session, there might be “redundant QoS flows” thus there might be “redundant NG-U tunnel”.
Specification defines each tunnel, so do not see major problem in the structure.


	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

	QoS Flow Setup Request List
	
	1
	
	
	YES
	reject

	>QoS Flow Setup Request Item
	
	1..<maxno
ofQoSFlows>
	
	
	-
	

	>>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
	
	9.3.1.130
	This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.3.1.134
	This IE indicates whether this QoS flow is requested for the redundant transmission.
	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



	Range bound
	Explanation

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



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

	[bookmark: _Hlk53603880]Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information
9.3.2.8
	
	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






Some improvements can be made, such as Redundant DL QoS Flow per TNL Information is missing the semantic description, and other small correction.

Proposal 3: RAN3 to agree the updates to the text as in the submitted CR [1].
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3	Proposals
Observation 1: The standard relies on the Node implementation correctly already in this basic case, so that the QoS flows associated to the TNL is consistent to the QoS flows setup. Any inconsistency is due to faulty implementation.
Observation 2:  The PDU session may be split into two NG-U tunnels, The limitation is due to that we only have DC. There is no plan to extend this thus no need to consider in Rel 16 the future extension.
Observation 3:  No structure change is needed related to Redundant DL QoS Flow per TNL. Only clarification for the semantic text.

Proposal 1: There is no need to consider the inconsistency in the redundant tunnel setup as such case is due to the faulty implementation and exists already.
Proposal 2: There is no need to consider to split the PDU session into more than TWO NG-U tunnels 
Proposal 3: RAN3 to agree the updates to the text as in the submitted CR in {1}.

4	Reference
[1]	R3-206609	Redundant Tunnel Setup, Ericsson
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