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1   Introduction
In the last RAN3#107 e-meeting, solution#1 based multi-connectivity for higher-layer redundancy transmission was further discussed with the following agreement [1]
In this contribution, we discuss the remaining issues and provide the solutions to address the following remaining issues identified in the previous RAN3 meeting as follows. 
· Whether the F1 CR is needed
· Whether the E1 CR is needed
· Whether and how to inform the redundant setup result in the response message
· Whether SN node transfers the disjoint UP path information to MN is needed
· Whether the identity of the Secondary RAN node is informed to SMF
2   Discussion
2.1   Whether the F1 CR is needed
The baseline CR to stage 2 is agreed in [R3-194660]. It is clearly captured that: 

· When PDU session setup or modification is initiated, the RAN can configure dual connectivity in one NG-RAN node or two NG-RAN nodes for the two redundant PDU sessions to ensure the user plane paths disjoint according to redundancy information received from 5GC; 
· If the RAN cannot satisfy the disjoint user plane requirements, the redundant PDU sessions may be kept or not kept according to the RAN local configuration.
For dual-connectivity in one NG-RAN node or two NG-RAN nodes case to support the two redundant PDU session, it seems there is no need to indicate the RSN information over F1. However, in case the redundant PDU sessions are setup on one NG-RAN node based on local RAN configuration, with the RSN information obtained from CU, DU has flexibility to associate the different Serving Cells to DRBs belongs to concerned redundant PDU sessions so that the disjoint user plane paths via the Uu can be ensured as optimization. Therefore, we propose

Proposal 1: Add the RSN information in the F1AP procedure: UE CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST and the IE: QoS Flow Level QoS Parameters (associated with the PDU Session ID)
2.2   Whether the E1 CR is needed

Similar to the F1 interface, after the PDU sessions setup with RSN information at one NG-RAN node, in case of CU-CP UP split, the indication shall be propagated to E1 bearer context setup to enable gNB-CU-UP to determine the disjoint UP resources within one CU-UP to serve the concerned PDU session. Given that the RSN is configured based on the QoS requirement from AF for TSC traffic, so we don't see the clear benefit for modifying/removing the redundancy. Therefore, the bearer context modification procedure should not include the RSN. 
Proposal 2: Add the RSN information in the E1AP procedure: BEARER CONTEXT SETUP REQUEST and the IE: PDU Session Resource To Setup List.
2.3   Whether and how to inform the redundant setup result in the response message

In the last RAN3 meeting, a new cause value is introduced to indicate SMF of the unavailable RSN for the UP with the purpose of potential release of the redundant PDU session from SMF. 

· Introduce the cause value in impacted interface: RSN not available for the UP
According to SA2 spec, it was clearly stated that the NG-RAN can determine based on its local configuration to keep or reject if the RAN cannot satisfy the disjoint user plane requirements. We don’t see the need for SMF to be aware of RAN’s local configuration. And the cause value of the failure case is sufficient. 
-
Using NG-RAN local configuration, NG-RAN determines whether the PDU Session shall be kept or not kept in case NG-RAN cannot satisfy the user plane requirements indicated by the RSN parameter by means of dual connectivity. If the PDU Session shall be kept, the PDU Session remains established even if the user plane requirements indicated by RSN cannot be satisfied. If the PDU Session shall not be kept when RSN requirement can not be fulfilled, the PDU Session shall be released/not established by NG-RAN.
Proposal 3: No redundant setup result introduced in the response message.
2.4   Whether SN node transfers the disjoint UP path information to MN is needed
The proponent of the disjoint UP path quality transfer to MN hold the point that it can be considered as optimization for better MN decision [2]. However, it is somehow conflicted with the assumption in SA2 that the decision is based on NG-RAN local configuration. Therefore, we don't see a need to specify the exchange at least within Rel-16 timeline, which can be up to proper configuration from OAM or pure implementation. 
Proposal 4: No disjoint UP path information transfer between MN and SN in Rel-16.
2.5   Whether the identity of the Secondary RAN node is informed to SMF

[3] indicated that in SA2, in the case 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 RAN for the second PDU Session in case the Secondary 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. However, it is not clear whether and how to apply to other PDU session types other than Ethernet PDU session. In addition, it seems there is no relation with the RSN delivery procedure, which should be separately discussed. Therefore, we propose not to consider the transfer of SN identity to SMF, which is normally transparent.
Proposal 5: No SN node identity is included in N2 SM information in NG procedures.
3   Conclusion
In this contribution, we discussed the remaining issues of solution#1 and have the following proposals:
Proposal 1: Add the RSN information in the F1AP procedure: UE CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST and the IE: QoS Flow Level QoS Parameters (associated with the PDU Session ID)
Proposal 2: Add the RSN information in the E1AP procedure: BEARER CONTEXT SETUP REQUEST and the IE: PDU Session Resource To Setup List.
Proposal 3: No redundant setup result introduced in the response message.
Proposal 4: No disjoint UP path information transfer between MN and SN in Rel-16.
Proposal 5: No SN node identity is included in N2 SM information in NG procedures.
The corresponding TP for IIoT BL CR for TS 38.473 can be found in annex. 
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3.2

Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

5GC
5G Core Network

5QI
5G QoS Identifier

AMF
Access and Mobility Management Function

ARPI
Additional RRM Policy Index

CN
Core Network

CG
Cell Group

CGI
Cell Global Identifier

CP
Control Plane

DL
Downlink

EN-DC
E-UTRA-NR Dual Connectivity

EPC
Evolved Packet Core

IMEISV 
International Mobile station Equipment Identity and Software Version number 

NSSAI
Network Slice Selection Assistance Information

RANAC
RAN Area Code

RIM
Remote Interference Management

RIM-RS
RIM Reference Signal
RRC
Radio Resource Control
RSN
Redundancy Sequence Number
S-NSSAI
Single Network Slice Selection Assistance Information

SUL
Supplementary Uplink

TAC
Tracking Area Code

TAI
Tracking Area Identity 
----------------------------------------------------------Next Change--------------------------------------------------------
8.3.1
UE Context Setup 

8.3.1.1
General
The purpose of the UE Context Setup procedure is to establish the UE Context including, among others, SRB, and DRB configuration. The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation

<Unchanged Text Omitted>
If the Redundant PDU Session Information IE is included in the QoS Flow Level QoS Parameters IE contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall store the received information and use it for the concerned UE as specified in TS 23.501 [21].
<Unchanged Text Omitted>
----------------------------------------------------------Next Change--------------------------------------------------------
8.3.4
UE Context Modification (gNB-CU initiated)
8.3.4.1
General
The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources. This procedure is also used to command the gNB-DU to stop data transmission for the UE for mobility (see TS 38.401 [4]). The procedure uses UE-associated signalling.

8.3.4.2
Successful Operation
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation

<Unchanged Text Omitted>
If the Redundant PDU Session Information IE is included in the QoS Flow Level QoS Parameters IE contained in the UE CONTEXT MODIFICATION REQUEST message and the gNB-CU has not previously sent it. the gNB-DU shall store and use it for the concerned UE as specified in TS 23.501 [21].
<Unchanged Text Omitted>
----------------------------------------------------------Next Change--------------------------------------------------------
9.3.1.45
QoS Flow Level QoS Parameters

This IE defines the QoS to be applied to a QoS flow or to a DRB.

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

	CHOICE QoS Characteristics
	M
	
	
	
	-
	

	>Non-dynamic 5QI
	
	
	
	
	-
	

	>>Non Dynamic 5QI Descriptor
	M
	
	9.3.1.49
	
	-
	

	>Dynamic 5QI
	
	
	
	
	-
	

	>>Dynamic 5QI Descriptor
	M
	
	9.3.1.47
	
	-
	

	NG-RAN Allocation and Retention Priority
	M
	
	9.3.1.48
	
	-
	

	GBR QoS Flow Information
	O
	
	9.3.1.46
	This IE shall be present for GBR QoS Flows only and is ignored otherwise.
	-
	

	Reflective QoS Attribute
	O
	
	ENUMERATED (subject to, ...)
	Details in TS 23.501 [21]. This IE applies to non-GBR flows only and is ignored otherwise.
	-
	

	PDU Session ID
	O
	
	INTEGER (0 ..255)
	As specified in TS 23.501 [21].
	YES
	ignore

	UL PDU Session Aggregate Maximum Bit Rate
	O
	
	Bit Rate

9.3.1.22
	The PDU session Aggregate Maximum Bit Rate Uplink which is associated with the involved PDU session.
	YES
	ignore

	QoS Monitoring Request
	O
	
	ENUMERATED (UL, DL, Both, …)
	Indicates to measure UL, or DL, or both UL/DL delays for the associated QoS flow.. 
	YES
	ignore

	Redundant PDU Session Information
	O
	
	9.3.1.XX
	This IE indicate the redundant sequence number associated with the PDU Session ID
	
	


----------------------------------------------------------Next Change--------------------------------------------------------
9.3.1.XX
Redundant PDU Session Information
This IE defines Redundancy information to be applied to a PDU Session.

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

	RSN
	M
	
	ENUMERATED (1, 2, …)
	


----------------------------------------------------------Next Change--------------------------------------------------------
9.4.5
Information Element Definitions

<Unchanged Text Omitted>
-- Q

QCI ::= INTEGER (0..255)

QoS-Characteristics ::= CHOICE {


non-Dynamic-5QI



NonDynamic5QIDescriptor,


dynamic-5QI




Dynamic5QIDescriptor, 


choice-extension


ProtocolIE-SingleContainer { { QoS-Characteristics-ExtIEs } }

}

QoS-Characteristics-ExtIEs F1AP-PROTOCOL-IES ::= {


...

}

QoSFlowIdentifier ::= INTEGER (0..63) 

QoSFlowLevelQoSParameters
::= SEQUENCE {


qoS-Characteristics




QoS-Characteristics,


nGRANallocationRetentionPriority

NGRANAllocationAndRetentionPriority,


gBR-QoS-Flow-Information



GBR-QoSFlowInformation



OPTIONAL,


reflective-QoS-Attribute



ENUMERATED {subject-to, ...}



OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { QoSFlowLevelQoSParameters-ExtIEs } }
OPTIONAL

}

QoSFlowLevelQoSParameters-ExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


{ ID id-PDUSessionID







CRITICALITY ignore
EXTENSION PDUSessionID

PRESENCE optional}|


{ ID id-ULPDUSessionAggregateMaximumBitRate


CRITICALITY ignore
EXTENSION BitRate



PRESENCE optional}|


{ ID id-QosMonitoringRequest





CRITICALITY ignore
EXTENSION QosMonitoringRequest
PRESENCE optional}|

{ ID id-RedundantPDUSessionInformation


CRITICALITY ignore
EXTENSION RedundantPDUSessionInformation
PRESENCE optional},

...

}

QoSFlowMappingIndication ::= ENUMERATED {ul,dl,...}

QoSInformation
::=
CHOICE {


eUTRANQoS




EUTRANQoS,


choice-extension


ProtocolIE-SingleContainer { { QoSInformation-ExtIEs} }

}

QoSInformation-ExtIEs F1AP-PROTOCOL-IES ::= {


{
ID id-DRB-Information

CRITICALITY ignore TYPE DRB-Information

PRESENCE mandatory},


...

}

QosMonitoringRequest ::= ENUMERATED {ul, dl, both}
<Unchanged Text Omitted>
RedundantPDUSessionInformation ::= SEQUENCE {


rSN




RSN,


iE-Extensions

ProtocolExtensionContainer { {RedundantPDUSessionInformation-ExtIEs} }
OPTIONAL,


...

}

RedundantPDUSessionInformation-ExtIEs F1AP-PROTOCOL-IES ::= {


...

}

<Unchanged Text Omitted>
----------------------------------------------------------Next Change--------------------------------------------------------
9.4.7
Constant Definitions

-- ASN1START 

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

<Unchanged Text Omitted>
id-RedudantPDUSessionInformation



ProtocolIE-ID ::= 266
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only use the RSN information for redundant PDU session handling in R16


Carry the RSN information in the NG procedure: PDU Session Resource Setup, Handover Resource Allocation and the IE: PDU Session Resource Setup Request Transfer


Carry the RSN in in the Xn procedure: S-NG-RAN node Addition Preparation, M-NG-RAN node initiated S-NG-RAN node Modification Preparation, Handover Preparation and the IE: PDU Session Resource Setup Info – SN terminated, PDU Session Resources To Be Setup List


Introduce the cause value in impacted interface: RSN not available for the UP








