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1
Introduction and discussion
This contribution discussed the following issues on redundant PDU session setup for Higher Layer Multi-Connectivity solution 1.
Introduce the Used RSN value IE to inform the redundant setup result (This IE may need to be refined).

WA: The identity of the Secondary RAN node is informed to SMF
Open issues:

1) Whether to introduce redundant setup result in Bearer Context Setup response message

2) Whether to introduce RSN in Bearer Context modification request message

3) Whether to introduce redundant setup result in Bearer Context modification response message
2
Discussion
The following editor’s note was captured in BL CR:

Editor’s Note: The Used RSN Information IE and Global RAN Node ID of Secondary NG-RAN Node IE may be refined. 
For the Global RAN Node ID of Secondary NG-RAN Node, it is to reflect the SA2 agreement to stage 3 in order to keep consistent between stage 2 and stage 3 (pls refer below text copied from TS23.501).

In the case of Ethernet PDU Sessions, the SMF has the possibility to change the UPF (acting as the PSA) and select a new UPF based on the identity of the Secondary NG-RAN for the second PDU Session if the Secondary NG-RAN is modified (or added/released), using the Ethernet PDU Session Anchor Relocation procedure described in clause 4.3.5.8 of TS 23.502 [3].
The SMF needs to know the identity of the Secondary RAN when Secondary RAN is modified (or added/released) in order to support UPF reselection for Ethernet PDU sessions.
Proposal 1: The Editor’s Note on Global RAN Node ID of Secondary NG-RAN Node can be removed.
For the Used RSN value IE, the intention of this IE is to inform the SMF that the disjoint UP is not configured for successful PDU sessions. SMF can use that to determine if the PDU Session should be released. 
It was discussed in last meeting whether the coding of the IE is the same as the RSN in the request message or the coding just indicate e.g. “disjoint not fulfilled”.  Both solutions can work. That’s why the IE was agreed and the detail can be refined.

…... The RAN shall determine whether to notify the SMF if the RAN resources indicated by the RSN parameter can no longer be maintained and SMF can use that to determine if the PDU Session should be released.
-
The SMF determines whether the PDU Session is to be handled redundantly. The determination is based on the policies provided by PCF for the PDU Session, combination of the S-NSSAI, DNN, user subscription and local policy configuration. The SMF uses these inputs to determine the RSN which differentiates the PDU Sessions that are handled redundantly and indicates redundant user plane requirements for the PDU Sessions in NG-RAN.

From TS23.501, it could be observed that the RSN is decided in SMF, not in RAN. RAN just needs to notify SMF the failure of redundant configuration and it is the SMF decision whether to keep the PDU session or release it. From this point of view, indication “disjoint not fulfilled” will be straight forward. With this, the SMF can directly know disjoint configuration is not fulfilled. Using the RSN value, the SMF has to compare with what it was sent in the request message which is a little bit complex. Therefore, we have the following proposal:
Proposal 2: Remove the Editor’s Note on Used RSN. The value “Disjoint UP not fulfilled” is defined for the Used RSN.
Whether to introduce redundant setup result in Bearer Context Setup response message
RAN3 agreed two approaches to support redundant user plane for higher layer multi-connectivity solution 1:

1) DC based solution

2) Two pairs of DU-UPs
It’s the CU to select different UPs and DUs for the pair of PDU sessions. The redundant PDU sessions configured to one gNB-CU-UP is not captured in the spec. It may be possible in implementation. Normally RAN3 doesn’t define something depending on specific implementation. Based on that, we don’t think indicating RSN to the CU-UP is needed. For compromise, we accepted the RSN in the request message. The CU-UP has no overall information about the RSN values. Therefore, we failed to see whether any information is needed in the response message.
Proposal 3: Redundant setup result in Bearer Context Setup response message is not clear.
2) Whether to introduce RSN in Bearer Context modification request message
SA2 doesn’t mention the SMF may update the RSN value. So RSN is not included in the PDU Session Modification procedure over NG. Therefore, there is no reason for RAN to change it internally.

Proposal 3: RSN in Bearer Context modification request message is not needed.

3) Whether to introduce redundant setup result in Bearer Context modification response message
Since no RSN in the request message, there is no reason to have the result in the response message.
Proposal 4: RSN in Bearer Context modification response message is not needed.

3
Conclusion
This contribution discussed the leftover issues for IIOT Higher Layer Multi-Connectivity Solution#1 and we have the following proposals. The TP for TS38.413 is given in the annex. The TP for TS38.423 is in R3-203622.
Proposal 1: The Editor’s Note on Global RAN Node ID of Secondary NG-RAN Node can be removed.
Proposal 2: Remove the Editor’s Note on Used RSN. The value “Disjoint UP not fulfilled” is defined for the Used RSN.
Proposal 3: Redundant setup result in Bearer Context Setup response message is not clear.

Proposal 4: RSN in Bearer Context modification response message is not needed.

4
TP for TS38.413
============ Start of 1st change ==============

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

	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

	Used RSN Information
	O
	
	ENUMERATED (Disjoint not fulfilled, …)

	
	YES
	ignore

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



============ End of 1st change ==============

============ Start of 2nd change ==============

9.3.4.6
PDU Session Resource Modify Indication 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
	-
	

	Secondary RAT Usage Information
	O
	
	9.3.1.114
	
	YES
	ignore

	Security Result
	O
	
	9.3.1.59
	Current UP security status
	YES
	ignore


	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 for delivery of DL PDUs for the redundant transmission, together with associated QoS flows.
	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

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



============ End of 2nd change ==============

============ Start of 3rd change ==============

9.3.4.8
Path Switch Request 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
	M
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs.
	-
	

	DL NG-U TNL Information Reused
	O
	
	ENUMERATED (true, …)
	Indicates that DL NG-U TNL Information has been reused.
	-
	

	User Plane Security Information
	O
	
	9.3.1.60
	
	-
	

	QoS Flow Accepted List
	
	1
	
	QoS flows associated with the DL NG-U UP TNL Information IE.
	-
	

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

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	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.
	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 redundant DL PDUs.
	YES
	ignore

	Redundant DL NG-U TNL Information Reused
	O
	
	ENUMERATED (true, …)
	Indicates that Redundant DL NG-U TNL Information has been reused.
	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

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



	Range bound
	Explanation

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


============ End of 3rd change ==============

============ Start of 4th change ==============

9.3.4.11
Handover Request Acknowledge 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
	M
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs.
	-
	

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	To deliver forwarded DL PDUs.
	-
	

	Security Result
	O
	
	9.3.1.59
	
	-
	

	QoS Flow Setup Response List
	M
	
	QoS Flow List with Data Forwarding 9.3.2.13
	QoS flows associated with the DL NG-U UP TNL Information IE.
	-
	

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

9.3.1.13
	
	-
	

	Data Forwarding Response DRB List
	O
	
	9.3.1.77
	
	-
	

	Additional DL UP TNL Information for HO List
	
	0..1
	
	
	YES
	ignore

	>Additional DL UP TNL Information for HO Item
	
	1..<maxnoofMultiConnectivityMinusOne>
	
	Additional DL UP TNL Information for split PDU session, in the same order as the UPF endpoint of the additional NG-U transport bearer(s) received in the Handover Request Transfer IE of the Handover Request message.
	-
	

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

9.3.2.2
	NG-RAN node endpoint of the additional NG-U transport bearer for delivery of DL PDUs.
	-
	

	>>Additional QoS Flow Setup Response List
	M
	
	QoS Flow List with Data Forwarding 9.3.2.13
	QoS flows associated with the Additional DL NG-U UP TNL Information IE.
	-
	

	>>Additional DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN node endpoint to deliver forwarded DL PDUs.
	-
	

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

9.3.2.2
	NG-RAN node endpoint of the additional NG-U transport bearer for delivery of redundant DL PDUs.
	YES
	ignore

	UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information

9.3.2.2
	To deliver forwarded UL PDUs
	YES
	reject

	Additional UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information List

9.3.2.12
	NG-RAN node endpoint to deliver forwarded UL PDUs for split PDU session.
	YES
	reject

	Data Forwarding Response E-RAB List
	O
	
	9.3.1.121
	
	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

	Used RSN Information
	O
	
	ENUMERATED (Disjoint not fulfilled, …)

	
	YES
	ignore

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



	Range bound
	Explanation

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

	maxnoofMultiConnectivityMinusOne
	Maximum no. of connectivity allowed for a UE minus one. Value is 3. The current version of the specification supports 1.


============ End of 4th change ==============

============ Start of ASN.1 change ==============

9.4.5
Information Element Definitions

**************************skip unchanged part*******************************
HandoverRequestAcknowledgeTransfer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


{ ID id-AdditionalDLUPTNLInformationForHOList

CRITICALITY ignore
EXTENSION AdditionalDLUPTNLInformationForHOList

PRESENCE optional
}|


{ ID id-ULForwardingUP-TNLInformation



CRITICALITY reject
EXTENSION UPTransportLayerInformation




PRESENCE optional
}|

{ ID id-AdditionalULForwardingUPTNLInformation

CRITICALITY reject
EXTENSION UPTransportLayerInformationList



PRESENCE optional
}|


{ ID id-DataForwardingResponseERABList



CRITICALITY ignore
EXTENSION DataForwardingResponseERABList 



PRESENCE optional
}|

{ ID id-RedundantDL-NGU-UP-TNLInformation


CRITICALITY ignore
EXTENSION UPTransportLayerInformation 




PRESENCE optional
}|


{ ID id-UsedRSNInformation






CRITICALITY ignore
EXTENSION UsedRSNInformation



PRESENCE optional
}|


{ ID id-GlobalRANNodeID 






CRITICALITY ignore
EXTENSION GlobalRANNodeID








PRESENCE optional
},


...

}

**************************skip unchanged part*******************************
PDUSessionResourceSetupResponseTransfer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


{ ID id-RedundantDLQosFlowPerTNLInformation



CRITICALITY ignore
EXTENSION QosFlowPerTNLInformation


PRESENCE optional
 
}|


{ ID id-AdditionalRedundantDLQosFlowPerTNLInformation
CRITICALITY ignore
EXTENSION QosFlowPerTNLInformationList

PRESENCE optional
 
}|


{ ID id-UsedRSNInformation







CRITICALITY ignore
EXTENSION RedundantPDUSessionInformation
PRESENCE optional

}|


{ ID id-GlobalRANNodeID 







CRITICALITY ignore
EXTENSION GlobalRANNodeID





PRESENCE optional

},


...

}

**************************skip unchanged part*******************************
UPTransportLayerInformationPairItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

UsedRSNInformation::= ENUMERATED {disjoint-not-fulfilled, ...}

UserLocationInformation ::= CHOICE {


userLocationInformationEUTRA
UserLocationInformationEUTRA,


userLocationInformationNR

UserLocationInformationNR,


userLocationInformationN3IWF
UserLocationInformationN3IWF,


choice-Extensions

ProtocolIE-SingleContainer { {UserLocationInformation-ExtIEs} }

}

UserLocationInformation-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}

**************************skip unchanged part*******************************
============ End of ASN.1 change ==============
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