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1. Introduction
In previous meetings, we made the following progress on F1 interface to support SCG (de)activation. 
	RAN3#112e:
F1 interface enhancement to support SCG (de)activation reuses the principle in Xn interface regarding: 
Codepoint design for SCG (de)activation for UE context setup
Whether/how DU can reject the SCG (de)activation during UE context setup procedure
Whether/how DU can reject the SCG (de)activation during UE context modification procedure
RAN3#113e:
E1 and F1 related issues:
The codepoint design for SCG (de)activation during UE context modification also reuses the principle in Xn interface.
CU/CU-CP makes the final decision of SCG (de)activation. FFS how to obtain the assisting information from DU or CU-UP and the content of the assisting information.



This paper further discusses how to enhance F1 interface to support SCG (de)activation, and provides the corresponding TP for TS 38.473. 
2. Discussion
In previous meetings, we have agreed to reuse the principle in Xn interface to enhance F1 interface. In R3-215006, it is proposed to support partial rejection for both SN addition procedure and MN initiated SN modification procedure. Therefore, this paper provides the following mirror proposals of Xn interface proposals for F1 interface. 
[bookmark: OLE_LINK1]Proposal 1: Support partial rejection for SCG (de)activation during UE context setup procedure and UE context modification procedure.
Proposal 2: Add a new IE, e.g., “SCG Activation Response” with two codepoints in the UE Context Setup Response message in order to indicate the SCG is activated or deactivated.
Proposal 3: Use a general cause value instead of specific cause values to indicate the request is rejected due to the rejection of SCG (de)activation.
In the last meeting, it was agreed that CU makes the final decision of SCG (de)activation. The remaining issue is how CU gets the assisting information from DU to make the SCG (de)activation decision.  
There are two ways to support DU to provide the assisting information to CU. DU can use the UE inactivity notification procedure to inform CU. However, this scheme only works when it is confirmed that DU supports UE inactivity monitoring through the UE context setup procedure or UE context modification procedure. Thus, we have to bind UE inactivity notification with SCG (de)activation to use this scheme. However, these two functions are originally designed as two decoupling functions. Furthermore, this scheme only provides the assisting information related to user plane data, which cannot cover other scenarios related to DU itself, such as the power saving or exceptions. 
The other way is to reuse the UE context modification required message with a new SCG status indicator IE to help CU make the SCG (de)activation decision, which can solve the above problems. Therefore, it is proposed to enhance the UE context modification required message to help CU make the SCG (de)activation decision. 
Observation 1: Using the UE inactivity notification procedure to inform CU only works when it is confirmed  that DU supports UE inactivity monitoring through the UE context setup/modification procedure. Furthermore, this scheme only provides the assisting information related to user plane data, which cannot cover other scenarios related to DU itself, such as the power saving or exceptions. 
Proposal 4: Allow DU to initiate SCG (de)activation request.
Proposal 5: Add a new SCG status indicator IE in the UE context modification required message to help CU make SCG (de)activation decision.
3. Conclusion
Based on above analysis, we provide the following observations and proposals.
Observation 1: Using the UE inactivity notification procedure to inform CU only works when it is confirmed  that DU supports UE inactivity monitoring through the UE context setup/modification procedure. Furthermore, this scheme only provides the assisting information related to user plane data, which cannot cover other scenarios related to DU itself, such as the power saving or exceptions.  
Proposal 1: Support partial rejection for SCG (de)activation during UE context setup procedure and UE context modification procedure.
Proposal 2: Add a new IE, e.g., “SCG Activation Response” with two codepoints in the UE Context Setup Response message in order to indicate the SCG is activated or deactivated.
Proposal 3: Use a general cause value instead of specific cause values to indicate the request is rejected due to the rejection of SCG (de)activation.
Proposal 4: Allow DU to initiate SCG (de)activation request.
Proposal 5: Add a new SCG status indicator IE in the UE context modification required message to help CU make SCG (de)activation decision.
4. [bookmark: _GoBack]Text Proposal for TS 38.473
--------------------------------------------------Start of the change---------------------------------------------------
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[bookmark: _Toc81383050]8.3.1.1	General
The purpose of the UE Context Setup procedure is to establish the UE Context including, among others, SRB,DRB, BH RLC channel, and SL DRB configuration. The procedure uses UE-associated signalling.
[bookmark: _Toc81383051]8.3.1.2	Successful Operation
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Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation
The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the UE context, it replies to the gNB-CU with UE CONTEXT SETUP RESPONSE. If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established as part of the procedure. 
<Unrelated part omitted>

If the Serving NID IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall combine the Serving NID IE with the Serving PLMN IE to identify the serving NPN, and may take it into account for UE context establishment.
If the Estimated Arrival Probability IE is contained in the Conditional Inter-DU Mobility Information IE included in the UE CONTEXT SETUP REQUEST message, then the gNB-DU may use the information to allocate necessary resources for the UE.
If the SCG Activation Status IE is included in the UE CONTEXT SETUP REQUEST message, the gNB-DU may use it to configure SCG resources as specified in TS 37.340 [7], and if supported, shall include the SCG Activation Response IE in the UE CONTEXT SETUP RESPONSE message.
Editor’s note: FFS if the partial acceptance/rejection is allowed for the SCG state change in UE Context Setup procedure and under what conditions. The enhancement of F1 interface shall be aligned with the enhancement of Xn interface.
-----------------------------------------------------Next change-----------------------------------------------------------
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[bookmark: _Toc81383063]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 or sidelink 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.
[bookmark: _Toc81383064]8.3.4.2	Successful Operation
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation
The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.
Upon reception of the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message.
<Unrelated part omitted>

If the SCG Indicator IE is contained in the UE CONTEXT MODIFICATION REQUEST message and it is set to “released”, the gNB-DU shall, if supported, deduce that an SCG is removed.
If the Estimated Arrival Probability IE is contained in the Conditional Inter-DU Mobility Information IE included in the UE CONTEXT MODIFICATION REQUEST message, then the gNB-DU may use the information to allocate necessary resources for the UE.
If the SCG Activation Status IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU may use it to configure SCG resources as specified in TS 37.340 [7] , and if supported, shall include the SCG Activation Response IE in the UE CONTEXT MODIFICATION RESPONSE message.
Editor’s note: Partial rejection is allowed if the MN indicates SCG may be deactivated. FFS under what other conditions where the partial acceptance/rejection is allowed for the SCG state change in gNB-CU initiated UE Context Modification procedure. The enhancement of F1 interface shall be aligned with the enhancement of Xn interface.
----------------------------------------------------Next change-----------------------------------------------------------
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8.3.5.1	General
The purpose of the UE Context Modification Required procedure is to modify the established UE Context, e.g., modifying and releasing radio bearer resources, or sidelink radio bearer resources or candidate cells in conditional handover or conditional PSCell change. The procedure uses UE-associated signalling.
[bookmark: _Toc81383069]8.3.5.2	Successful Operation
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Figure 8.3.5.2-1: UE Context Modification Required procedure. Successful operation
The F1AP UE CONTEXT MODIFICATION REQUIRED message is initiated by the gNB-DU.
The gNB-CU reports the successful update of the UE context in the UE CONTEXT MODIFICATION CONFIRM message. 
<Unrelated part omitted>

If the UE CONTEXT MODIFICATION REQUIRED message contains the RLC Status IE, the gNB-CU shall assume that RLC has been reestablished at the gNB-DU and may trigger PDCP data recovery. 
If the Candidate Cells To Be Cancelled List IE is included in the UE CONTEXT MODIFICATION REQUIRED message, the gNB-CU shall consider that only the resources reserved for the candidate cells identified by the included NR CGIs and associated to the UE-associated signaling identified by the gNB-CU UE F1AP ID IE and the gNB-CU UE F1AP ID IE are about to be released by the gNB-DU.
If the SCG Activation Status IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU may use it to configure SCG resources as specified in TS 37.340 [7] , and if supported, shall include the SCG Activation Response IE in the UE CONTEXT MODIFICATION RESPONSE message.
Editor’s note: FFS if the partial acceptance/rejection is allowed for the SCG state change in gNB-DU initiated UE Context Modification procedure and under what conditions. The enhancement of F1 interface shall be aligned with the enhancement of Xn interface.
Interaction with the UE Context Setup procedure:
If the SCG Activation Status IE was included in the UE CONTEXT SETUP REQUEST message, the gNB-DU may use the SCG Activation Status IE in the gNB-DU initiated UE Context Modification procedure.
-----------------------------------------------------Next change-----------------------------------------------------------
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This message is sent by the gNB-DU to confirm the setup of a UE context.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	DU To CU RRC Information
	M
	
	9.3.1.26
	
	YES
	reject

	C-RNTI
	O
	
	9.3.1.32
	C-RNTI allocated at the gNB-DU
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the SgNB Resource Coordination Information IE as defined in subclause 9.2.117 of TS 36.423 [9] for EN-DC case or MR-DC Resource Coordination Information IE as defined in TS 38.423 [28] for NGEN-DC and NE-DC cases.
	YES
	ignore

	Full Configuration
	O
	
	ENUMERATED (full, ...)
	
	YES
	reject

	DRB Setup List
	
	0..1
	
	The List of DRBs which are successfully established.
	YES
	ignore

	>DRB Setup Item Iist
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>LCID
	O
	
	9.3.1.35
	LCID for the primary path or for the split secondary path for fallback to split bearer if PDCP duplication is applied.
	-
	

	>>DL UP TNL Information to be setup List
	
	1
	
	
	-
	

	>>> DL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofDLUPTNLInformation>
	
	
	-
	

	>>>>DL UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	-
	

	>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Items
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	EACH
	ignore

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	-
	

	>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index
9.3.1.123
	Index to the currently fulfilled alternative QoS parameters set. 
	YES
	ignore

	SRB Failed to Setup List
	
	0..1
	
	
	YES
	ignore

	>SRB Failed to Setup Item 
	
	1 .. <maxnoofSRBs>
	
	
	EACH
	ignore

	>>SRB ID
	M
	
	9.3.1.7
	
	-
	

	>>Cause
	O
	
	9.3.1.2
	
	-
	

	DRB Failed to Setup List
	
	0..1
	
	
	YES
	ignore

	>DRB Failed to Setup Item 
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Cause
	O
	
	9.3.1.2
	
	-
	

	SCell Failed To Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell Failed to Setup Item
	
	1 .. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NR CGI
9.3.1.12
	SCell Identifier in gNB
	-
	

	>>Cause
	O
	
	9.3.1.2
	
	-
	

	Inactivity Monitoring Response
	O
	
	ENUMERATED (not-supported, ...)
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	SRB Setup List
	
	0..1
	
	
	YES
	ignore

	>SRB Setup Item
	
	1 .. <maxnoofSRBs>
	
	
	EACH
	ignore

	>>SRB ID
	M
	
	9.3.1.7
	
	-
	

	>>LCID
	M
	
	9.3.1.35
	LCID for the primary path if PDCP duplication is applied
	-
	

	BH RLC Channel Setup List
	
	0..1
	
	The list of BH RLC channels which are successfully established.
	YES
	ignore

	>BH RLC Channel Setup Item
	
	1 .. <maxnoofBHRLCChannels>
	
	
	EACH
	ignore

	>>BH RLC CH ID
	M
	
	9.3.1.113
	
	-
	

	BH RLC Channel Failed to be Setup List
	
	0..1
	
	The list of BH RLC channels whose setup has failed.
	YES
	ignore

	>BH RLC Channel Failed to be Setup Item 
	
	1 .. <maxnoofBHRLCChannels>
	
	
	EACH
	ignore

	>>BH RLC CH ID
	M
	
	9.3.1.113
	
	-
	

	>>Cause
	O
	
	9.3.1.2
	
	-
	

	SL DRB Setup List
	
	0..1
	
	The List of SL DRBs which are successfully established.
	YES
	ignore

	>SL DRB Setup Item IEs
	
	1 .. <maxnoofSLDRBs>
	
	
	EACH
	ignore

	>>SL DRB ID
	M
	
	9.3.1.120
	
	-
	

	SL DRB Failed To Setup List
	
	0..1
	
	
	EACH
	ignore

	>SL DRB Failed To Setup Item IE
	
	1 .. <maxnoofSLDRBs>
	
	
	EACH
	ignore

	>>SL DRB ID
	M
	
	9.3.1.120
	
	-
	

	>>Cause
	O
	
	9.3.1.2
	
	-
	

	Requested Target Cell ID
	O
	
	NR CGI
9.3.1.12
	Special Cell indicated in the UE CONTEXT SETUP REQUEST message.
	YES
	reject

	SCG Activation Response
	O
	
	9.3.1.x2
	
	YES
	ignore



Editor’s note: The enhancement of F1 interface shall be aligned with the enhancement of Xn interface.
	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 32.

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofDLUPTNLInformation
	Maximum no. of DL UP TNL Information allowed towards one DRB, the maximum value is 2.

	maxnoofBHRLCChannels
	Maximum no. of BH RLC channels allowed towards one IAB-node, the maximum value is 65536.

	maxnoofSLDRBs
	Maximum no. of SL DRB allowed for NR sidelink communication per UE, the maximum value is 512.

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional UP TNL Information allowed towards one DRB, the maximum value is 2. 


-----------------------------------------------------Next change-----------------------------------------------------------
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The purpose of the Cause IE is to indicate the reason for a particular event for the F1AP protocol.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified, RL failure-RLC, Unknown or already allocated gNB-CU UE F1AP ID, 
Unknown or already allocated gNB-DU UE F1AP ID, 
Unknown or inconsistent pair of UE F1AP ID, 
Interaction with other procedure, 
Not supported QCI Value, 
Action Desirable for Radio Reasons, 
No Radio Resources Available, 
[bookmark: _Hlk40304981]Procedure cancelled, Normal Release, ..., Cell not available, RL failure-others, UE rejection, Resources not available for the slice(s), AMF initiated abnormal release, Release due to Pre-Emption, PLMN not served by the gNB-CU, Multiple DRB ID Instances, Unknown DRB ID, Multiple BH RLC CH ID Instances, Unknown BH RLC CH ID, CHO-CPC resources to be changed, NPN not supported, NPN access denied, gNB-CU Cell Capacity Exceeded, Report Characteristics Empty, Existing Measurement ID, Measurement Temporarily not Available, Measurement not Supported For The Object, Unknown BAP address, Unknown BAP routing ID, Insufficient UE Capabilities,
Requested SCG state not available)

Editor’s note: The enhancement of F1 interface shall be aligned with the enhancement of Xn interface.
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Unspecified, Transport Resource Unavailable, ... , Unknown TNL address for IAB, Unknown UP TNL information for IAB)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,
Semantic Error,
Abstract Syntax Error (Falsely Constructed Message), Unspecified, ...)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload, Not enough User Plane Processing Resources,
Hardware Failure,
O&M Intervention,
Unspecified, ...)
	



The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	RL Failure-RLC
	The action is due to an RL failure caused by exceeding the maximum number of ARQ retransmissions.

	Unknown or already allocated gNB-CU UE F1AP ID
	The action failed because the gNB-CU UE F1AP ID is either unknown, or (for a first message received at the gNB-CU) is known and already allocated to an existing context.

	Unknown or already allocated gNB-DU UE F1AP ID
	The action failed because the gNB-DU UE F1AP ID is either unknown, or (for a first message received at the gNB-DU) is known and already allocated to an existing context.

	Unknown or inconsistent pair of UE F1AP ID
	The action failed because both UE F1AP IDs are unknown, or are known but do not define a single UE context.

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	Not supported QCI Value
	The action failed because the requested QCI is not supported.

	Action Desirable for Radio Reasons
	The reason for requesting the action is radio related.

	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.

	Procedure cancelled
	The sending node cancelled the procedure due to other urgent actions to be performed.

	Normal Release
	The action is due to a normal release of the UE (e.g. because of mobility) and does not indicate an error.

	Cell Not Available
	The action failed due to no cell available in the requested node.

	RL Failure-others
	The action is due to an RL failure caused by other radio link failures than exceeding the maximum number of ARQ retransmissions.

	UE rejection
	The action is due to gNB-CU’s rejection of a UE access request.

	Resources not available for the slice(s)
	The requested resources are not available for the slice(s).

	AMF initiated abnormal release
	The release is triggered by an error in the AMF or in the NAS layer.

	Release due to Pre-Emption
	Release is initiated due to pre-emption.

	PLMN not served by the gNB-CU
	The PLMN indicated by the UE is not served by the gNB-CU.

	Multiple DRB ID Instances
	The action failed because multiple instances of the same DRB had been provided.

	Unknown DRB ID
	The action failed because the DRB ID is unknow.

	Multiple BH RLC CH ID Instances
	The action failed because multiple instances of the same BH RLC CH ID had been provided. This cause value is only applicable to IAB.

	Unknown BH RLC CH ID
	The action failed because the BH RLC CH ID is unknown. This cause value is only applicable to IAB.

	CHO-CPC resources to be changed
	The gNB-DU requires gNB-CU to replace, i.e. overwrite the configuration of indicated candidate target cell.

	NPN not supported
	The action fails because the indicated SNPN is not supported in the node.

	NPN access denied
	The action is due to rejection of a UE access request for NPN.

	gNB-CU Cell Capacity Exceeded
	The number of cells requested to be added was exceeding maximum cell capacity in the gNB-CU.

	Report Characteristics Empty
	The action failed because there is no measurement object in the report characteristics.

	Existing Measurement ID
	The action failed because the measurement ID is already used.

	Measurement Temporarily not Available
	The gNB-DU can temporarily not provide the requested measurement object.

	Measurement not Supported For The Object
	At least one of the concerned object(s) does not support the requested measurement.

	Unknown BAP address
	The action failed because the BAP address is unknown. This cause value is only applicable to IAB.

	Unknown BAP routing ID
	The action failed because the BAP routing ID is unknown. This cause value is only applicable to IAB.

	Insufficient UE Capabilities
	The setup can’t proceed due to insufficient UE capabilities.

	Requested SCG state not available
	The action failed because the requested SCG state is not available.


Editor’s note: The enhancement of F1 interface shall be aligned with the enhancement of Xn interface.

	Transport Layer cause
	Meaning

	Unspecified
	Sent when none of the above cause values applies but still the cause is Transport Network Layer related.

	Transport Resource Unavailable
	The required transport resources are not available.

	Unknown TNL address for IAB
	The action failed because the TNL address is unknown. This cause value is only applicable to IAB.

	Unknown UP TNL information for IAB
	The action failed because the UP TNL information is unknown. This cause value is only applicable to IAB.



	Protocol cause
	Meaning

	Transfer Syntax Error
	The received message included a transfer syntax error.

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerning criticality indicated "reject".

	Abstract Syntax Error (Ignore And Notify)
	The received message included an abstract syntax error and the concerning criticality indicated "ignore and notify".

	Message Not Compatible With Receiver State
	The received message was not compatible with the receiver state.

	Semantic Error
	The received message included a semantic error.

	Abstract Syntax Error (Falsely Constructed Message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related.



	Miscellaneous cause
	Meaning

	Control Processing Overload
	Control processing overload.

	Not Enough User Plane Processing Resources Available
	No enough resources are available related to user plane processing.

	Hardware Failure
	Action related to hardware failure.

	O&M Intervention
	The action is due to O&M intervention.

	Unspecified Failure
	Sent when none of the above cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer or Protocol.



------------------------------------------------------End of the change---------------------------------------------------
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