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1 Introduction

In [1], we give three alternatives to resolve the RLC Failure at the network side. In this contribution, the corresponding TPs for the Alt.3 is given below:

· Alt 3: send RLC failure related information from CU to DU, and allow DU deciding SCell release and change. For this alternative, the signaling procedure can be shown as Fig. 4.
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Fig. 4 Procedure for Alt. 3
	Step 1: UE sends RLC failure related information to CU

Step 2: CU send UE Context Modification Request message to DU by including LCID with failure. 

Step 3: DU responses with UE Context Modification Response Message by including the Released SCells, Modified DRB/SRB even if those SCells and DRB/SRB are not included in Step 2.  

Step 3: CU sends RRC Connection Reconfiguration message.
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---- 1st  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

The F1AP UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.

If the SpCell ID IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall replace any previously received value and regard it as a reconfiguration with sync as defined in TS 38.331[8]. If the SpCell UL Configured IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall configure UL for the indicated SpCell accordingly.
If the SCell To Be Setup List IE or SCell To Be Removed List IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4]. If the SCell To Be Setup List IE is included in the UE CONTEXT MODIFICATION REQUEST message and the indicated SCell(s) are already setup, the gNB-DU shall replace any previously received value. If the SCell UL Configured IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall configure UL for the indicated SCell accordingly.
If the DRX Cycle IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall use the provided value from the gNB-CU.

If the SRB To Be Setup List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in the TS 38.401 [4]. If Duplication Indication IE is contained in the SRB To Be Setup List IE, the gNB-DU shall setup two RLC entities for the indicated SRB and feedback the LCID for the primary path in the UE CONTEXT Modification  RESPONSE message.
If the DRB To Be Setup List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in the TS 38.401 [4].
If two UL UP TNL Information IEs are included in UE CONTEXT MODIFICATION REQUEST message for a DRB, gNB-DU shall include two DL UP TNL Information IEs in UE CONTEXT MODIFICATION RESPONSE message. gNB-CU and gNB-DU use the UL UP TNL Information IEs and DL UP TNL Information IEs to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2].
If Duplication Activation IE is included in the UE CONTEXT MODIFICATION REQUEST message for a DRB, gNB-DU should take it into account when activing/deactiving PDCP duplication for the DRB.

If the UL Configuration IE in DRB to Be Setup Item IE or DRB to Be Modified Item IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall take it into account for UL scheduling.  The gNB-CU may include the RRC Reconfiguration Complete Indicator IE in the UE CONTEXT MODIFICATION REQUEST message to inform the gNB-DU that the ongoing reconfiguration procedure has been successfully performed by the UE. The gNB-DU does not need to wait for this confirmation for using the new UE configuration or taking other actions towards the UE. It is up to gNB-DU implementation when to use the new UE configuration configured.
If the UE CONTEXT MODIFICATION REQUEST message contains the RRC-Container IE, the gNB-DU shall send the corresponding RRC message to the UE via SRB1.

If the UE CONTEXT MODIFICATION REQUEST message contains the Transmission Stop Indicator IE, the gNB-DU shall stop data transmission for the UE. It is up to gNB-DU implementation when to stop the UE scheduling.

For EN-DC operation, if the DRB to Be Setup List IE is present in the UE CONTEXT MODIFICATION REQUEST message the gNB-CU shall include the E-UTRAN QoS IE. The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-UTRAN QoS IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [3]. For NG-RAN operation, the gNB-CU shall include the DRB Information IE in the UE CONTEXT MODIFICATION REQUEST message.
If the gNB-CU received the MeNB Resource Coordination Information as defined in TS 36.423 [9], after completion of UE Context Setup procedures, the gNB-CU shall transparently transfer it to the gNB-DU via the Resource Coordination Transfer Container IE in the UE CONTEXT MODIFICATION REQUEST message. The gNB-DU shall use the information received in the Resource Coordination Transfer Container IE for reception of MeNB Resource Coordination Information at the gNB acting as secondary node as described in TS 36.423 [9].

For EN-DC operation, and if the Subscriber Profile ID for RAT/Frequency priority IE is received from an MeNB, the UE CONTEXT MODIFICTION REQUEST message shall contain the Subscriber Profile ID for RAT/Frequency priority IE. The gNB-DU shall store the received Subscriber Profile ID for RAT/Frequency priority in the UE context and use it as defined in TS 36.300 [20].

If the Index to RAT/Frequency Selection Priority IE is modified at the gNB-CU, the Index to RAT/Frequency Selection Priority IE shall be included in the UE CONTEXT MODIFICATION REQUEST. The gNB-DU may use it for RRM purposes.
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. 
The gNB-DU shall report to the gNB-CU, in the UE CONTEXT MODIFICATION RESPONSE message, the result for all the requested or modified DRBs and SRBs in the following way:

-
A list of DRBs which are successfully established shall be included in the DRB Setup List IE;

-
A list of DRBs which failed to be established shall be included in the DRB Failed to Setup List IE;

-
A list of DRBs which are successfully modified shall be included in the DRB Modified List IE;

-
A list of DRBs which failed to be modified shall be included in the DRB Failed to be Modified List IE;

-
A list of SRBs which failed to be established shall be included in the SRB Failed to Setup List IE.

When the gNB-DU reports the unsuccessful establishment of a DRB or SRB, the cause value should be precise enough to enable the gNB-CU to know the reason for the unsuccessful establishment.
If Failed LCID IE is included in UE CONTEXT MODIFICATION REQUEST message, or included in DRB to Be Modified List IE or SRB to Be Setup List IE of UE CONTEXT MODIFICATION REQUEST message, the gNB-DU considers the RLC entity corresponding to such LCID encounters failure due to exceed maximum retransmission number. Moreover, the gNB-DU may include the DRB Modified List IE, the SCell Remove List IE in UE CONTEX MODIFICATION RESPONSE message even if the UE CONTEXT MODIFICATION REQUEST message does not include the DRB to Be Modified List IE, the SCell to Be Removed List IE. The gNB-DU may include the SRB Modified List IE in UE CONTEX MODIFICATION RESPONSE message to modify the existing SRB(s) due to RLC failure.
If the Resource Coordination Transfer Container IE is included in the UE CONTEXT MODIFICATION RESPONSE, the gNB-CU shall transparently transfer this information for the purpose of resource coordination as described in TS 36.423 [9].
If the UE CONTEXT MODIFICATION RESPONSE message contains the DU To CU RRC Information IE, the gNB-CU shall take this into account.
If the SCell Failed To Setup List IE is contained in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall regard the corresponding SCell(s) failed to be established with an appropriate cause value for each SCell failed to setup.
If the Inactivity Monitoring Request IE is contained in the UE CONTEXT MODIFICATION REQUEST message, gNB-DU may consider that the gNB-CU has requested the gNB-DU to perform UE inactivity monitoring. If the Inactivity Monitoring Response IE is contained in the UE CONTEXT MODIFICATION RESPONSE message and set to “Not-supported”, the gNB-CU shall consider that the gNB-DU does not support UE inactivity monitoring for the UE. 
The UE Context Setup Procedure is not used to configure SRB0.
If the Notification Control IE is included in the DRB to Be Setup List IE or the DRB to Be Modified List IE and it is set to active, the gNB-DU shall, if supported, monitor the QoS of the DRB and notify the gNB-CU if the QoS cannot be fulfilled any longer or if the QoS can be fulfilled again. The Notification Control IE can only be applied to GBR bearers.
---  end of 1st change -----
---  2nd change -----
9.2.2.7
UE CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU ( gNB-DU

	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

	SpCell ID
	O
	
	NR CGI

9.3.1.12
	Special Cell as defined in TS 38.321 [16]
	YES
	Ignore

	ServCellIndex
	M
	
	INTEGER (0..31)
	
	
	

	SpCell UL Configured
	O
	
	Cell UL Configured

9.3.1.33
	
	YES
	ignore

	DRX Cycle 
	O
	
	DRX Cycle 

9.3.1.24
	
	YES
	ignore

	CU to DU RRC Information


	O


	
	9.3.1.25
	
	YES
	reject

	Transmission Stop Indicator
	O
	
	9.3.1.11
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.2.116 of TS 36.423 [9].
	YES
	ignore

	RRC Reconfiguration Complete Indicator
	O
	
	9.3.1.30
	
	YES
	ignore

	RRC-Container
	O
	
	9.3.1.6
	Includes the RRCConnectionReconfiguration message as defined in TS 38.331 [8].
	YES
	ignore

	Failed LCID
	O
	
	9.3.1.35
	The LCID corresponding to RLC entity associated with SCells only and encountering the failure caused by exceeding the maximum retransmission number for UL CA duplication. The gNB-CU is not aware of the corresponding DRB/SRB of such LCID.
	YES
	ignore

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	1.. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NR CGI

9.3.1.12
	SCell Identifier in gNB
	-
	-

	>>SCellIndex
	M
	
	INTEGER (1..31)
	
	
	

	>>SCell UL Configured
	O
	
	Cell UL Configured

9.3.1.33
	
	
	

	SCell To Be Removed List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Removed Item IEs
	
	1 .. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NR CGI

9.3.1.12
	SCell Identifier in gNB
	-
	-

	SRB to Be Setup List
	
	0..1
	
	
	
	

	>SRB to Be Setup Item IEs
	
	1..<maxnoofSRBs>
	
	
	
	

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	>>Duplication Indication
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	>>Failed LCID
	O
	
	9.3.1.35
	The LCID corresponding to RLC entity associated with SCells and encounter the failure caused by exceeding the maximum retransmission number for UL CA duplication. The gNB-CU is aware of the corresponding SRB of such LCID.
	
	

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>CHOICE QoS Information
	M
	
	
	
	YES
	reject

	>>>E-UTRAN QoS
	M
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>>>DRB Information
	
	1
	
	Shall be used for NG-RAN cases
	
	

	>>>>DRB QoS
	M
	
	9.3.1.45
	
	
	

	>>>>S-NSSAI
	M
	
	9.3.1.38
	
	
	

	>>>>Notification Control
	O
	
	9.3.1.56
	
	-
	-

	>>>>Flows Mapped to DRB Item
	
	1 ..  <maxnoofQoSFlows>
	
	
	
	

	>>>>>QoS Flow Indicator
	M
	
	9.3.1.63
	
	
	

	>>>>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.45
	
	
	

	>>UL UP TNL Information to be setup List 
	
	1
	
	
	
	

	>>>UL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofULUPTNLInformation>
	
	
	
	

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

	>> RLC Mode
	M
	
	9.3.1.27
	
	-
	

	>>UL Configuration
	O
	
	UL Configuration 

9.3.1.31
	Information about UL usage in gNB-DU. 
	
	

	>>Duplication Activation
	O
	
	9.3.1.36
	Information on the initial state of  UL PDCP duplication
	
	

	DRB to Be Modified List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>CHOICE QoS Information
	M
	
	
	
	YES
	reject

	>>>E-UTRAN QoS
	M
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>>>DRB Information
	
	1
	
	Shall be used for NG-RAN cases
	
	

	>>>>DRB QoS
	M
	
	9.3.1.45
	
	
	

	>>>>S-NSSAI
	M
	
	9.3.1.38
	
	
	

	>>>>Notification Control
	O
	
	9.3.1.56
	
	-
	-

	>>>>Flows Mapped to DRB Item
	
	1 ..  <maxnoofQoSFlows>
	
	
	
	

	>>>>>QoS Flow Indicator
	M
	
	9.3.1.63
	
	
	

	>>>>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.45
	
	
	

	>> UL UP TNL Information to be setup List 
	
	0..1
	
	
	
	

	>>> UL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofULUPTNLInformation>
	
	
	
	

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

	>>UL Configuration
	O
	
	UL Configuration 

9.3.1.31
	Information about UL usage in gNB-DU. 
	
	

	>>Failed LCID
	O
	
	9.3.1.35
	The LCID corresponding to RLC entity associated with SCells and encounter the failure caused by exceeding the maximum retransmission number for UL CA duplication. The gNB-CU is aware of the corresponding DRB of such LCID.
	
	

	SRB TO Be Released List
	
	0..1
	
	
	
	

	>SRB To Be Released Item IEs
	
	1.. <maxnoofSRBs>
	
	
	
	

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Released List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Released Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	Inactivity Monitoring Request
	O
	
	ENUMERATED (true, …)
	
	YES
	reject

	RAT-Frequency Priority Information
	O
	
	9.3.1.34
	
	YES
	reject


	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. 

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


9.2.2.8
UE CONTEXT MODIFICATION RESPONSE

This message is sent by the gNB-DU to confirm the modification 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

	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].
	YES
	ignore

	DU To CU RRC Information


	O
	
	9.3.1.26
	
	YES
	reject

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

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>LCID
	O
	
	9.3.1.35
	LCID for primary path 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.
	
	

	DRB Modified List
	
	0..1
	
	The List of DRBs which are successfully modified.
	YES
	ignore

	>DRB Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>LCID
	O
	
	9.3.1.35
	LCID for primary path 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.
	
	

	SRB Modified List
	
	0..1
	
	The List of SRBs which are successfully modified.
	YES
	ignore

	>SRB Modified Item Iist
	
	1 .. <maxnoofSRBs>
	
	
	EACH
	ignore

	>>SRB ID
	M
	
	9.3.1.8
	
	-
	

	SRB Failed to be Setup List
	
	0..1
	
	The List of SRBs which are failed to be established.
	YES
	ignore

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

	>>SRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Cause
	O
	
	9.3.1.2
	
	-
	-

	DRB Failed to be Setup List
	
	0..1
	
	The List of DRBs which are failed to be setup.
	YES
	ignore

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Cause
	O
	
	9.3.1.2
	
	-
	-

	DRB Failed to be Modified List
	
	0..1
	
	The List of DRBs which are failed to be modified.
	YES
	ignore

	>DRB Failed to be Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Cause
	O
	
	9.3.1.2
	
	-
	-

	SCell To Remove List
	
	0..1
	
	
	
	

	>SCell to Remove Item IEs
	
	1 .. <maxnoofSCells>
	
	
	
	

	>>SCell ID
	M
	
	NR CGI

9.3.1.12
	SCell Identifier in gNB
	
	

	>>Cause
	O
	
	9.3.1.2
	
	
	

	SCell Failed To Setup List
	
	0..1
	
	
	
	

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

	>>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


	Range bound
	Explanation

	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.


---  end of 2nd change -----
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