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Introduction

In order to support the management of UE related radio bearer and context, for example, when UE initial accesses to the network, the UE bearer context needs to be established between gNB-CU and gNB-DU. When the PDU session is setup, the related UE bearer context needs to be updated. 

According to analysis in R3-174396, “Alternative 3” (4Steps solution) is proposed to support initial UE access over F1 interface, and all the following cases need to be supported in stage3 TS38.473, successful case, DU failure case and CU failure case.

Successful case

The UE CONTEXT SETUP REQUEST message includes:

- gNB-CU UE F1AP ID and gNB-DU UE F1AP ID needs to be included as Mandatory IE.

- The SRB and/or DRB to Be Setup List needs to included

The UE CONTEXT SETUP REQUEST message includes:

- gNB-CU UE F1AP ID and gNB-DU UE F1AP ID needs to be included as Mandatory IE.

- The confirmed SRB and/or DRB Setup List needs to included

DU failure case

The UE CONTEXT SETUP REQUEST message includes:

- gNB-CU UE F1AP ID and gNB-DU UE F1AP ID needs to be included as Mandatory IE.

- The failure casue needs to included

In addition, since initial UE access is failed, CU needs to inform DU to release the signaling context (C-RNTI, gNB-DU UE F1 AP ID) on DU side, therefore, the release flag included in DL RRC MESSAGE TRANSFER seems helpful.

CU failure case

Because CU will not trigger the UE context setup procedure towards DU in this case, there is no impact on the UE context setup related messages. The only thing CU needs to do is to inform DU to release the overall UE context in the DU side. So the release flag included in DL RRC MESSAGE TRANSFER is needed.

After CU receives the INITIAL UE CONTEXT SETUP REQUEST message from AMF, after AS security handling, the gNB-CU triggers UE CONTEXT MODIFY REQUEST procedure to perform the DRB(s) establishment in the gNB-DU. The stage3 TP for UE CONTEXT MODIFY REQUEST procedure also needs to be finalized.

There also has the possibility that DU may trigger the UE CONTEXT MODIFY REQUIRED procedure to request UE Context information changes towards CU, e.g., DL TNL addresses update. The stage3 TP for UE CONTEXT MODIFY REQUIRED procedure needs to be finalized as well.
The update stage3 text for UE Context Management Function in TS38.473 is provided as below:
8.3
UE Context Management procedures

The purpose of the UE Context management procedure is to establish, modify and release the necessary UE Context over F1. C-RNTI is allocated by gNB-DU during this procedure when UE initially accesses to the gNB.

8.3.1
UE Context Setup 

8.3.1.1
General
The purpose of the UE Context Setup procedure is to establish the necessary overall initial UE Context including SRB context, DRB context etc. 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.

The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU.
Editor’s note: Further details about the initiation of the context setup is still FFS.
The gNB-DU reports the unsuccessful establishment of a SRB/DRB with an appropriate cause value in the Cause IE.

8.3.1.3
Unsuccessful Operation
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Figure 8.3.1.3-2: UE Context Setup Request procedure: unsuccessful Operation.

If the gNB-DU is not able to establish an F1 UE context, or cannot even establish one non-GBR bearer it shall consider the procedure as failed and reply with the UE CONTEXT SETUP FAILURE message.
8.3.1.4
Abnormal Conditions

Not applicable.

-------------------------------------------------------------8<----------------------------------------------------------------------

8.3.4
UE Context Modification (gNB-CU initiated)
8.3.4.1
General
The purpose of the UE Context Modification procedure is to partly modify the established UE Context, e.g., establishing, modifying and releasing radio bearer resources for user data transport. 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.

Upon reception of the UE Context Modification Request message, the gNB-DU shall perform the modifications, and if successful reports the update of in the UE CONTEXT MODIFICATION RESPONSE message.

8.3.4.3
Unsuccessful Operation
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Figure 8.3.4.3-1: UE Context Modification procedure. Unsuccessful operation.
In case the UE context update cannot be successfully performed, the gNB-DU shall respond with the UE CONTEXT MODIFICATION FAILURE message with an appropriate cause value. 

8.3.4.4
Abnormal Conditions

Not applicable.

8.3.5
UE Context Modification Required (gNB-DU initiated)
8.3.5.1
General
The purpose of the UE Context Modification Required procedure is to partly modify the established UE Context, e.g., modifying and releasing radio bearer resources for user data transport. The procedure uses UE-associated signalling.

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.

8.3.5.3
Abnormal Conditions

Not applicable.

--------------------------------------------------------------8<----------------------------------------------------------------------

9.2.2.1
UE CONTEXT SETUP REQUEST

This message is sent by the gNB-CU to request the setup of a UE context.
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
	
	FFS
	reject

	
	
	
	
	
	
	

	Target cell ID (FFS)
	FFS
	
	FFS
	
	FFS
	FFS

	SRB to Be Setup List
	
	0..1
	
	
	
	

	>SRB to Be Setup Item IEs
	
	1 .. <maxnoofSRBs> [FFS]
	
	
	
	

	>SRB ID
	
	
	9.3.1.7
	
	
	

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB QoS profile (FFS)
	
	
	
	
	-
	

	>>Flow-level QoS profile (FFS)
	
	
	
	
	
	

	>>Flow-to-DRB mapping (FFS)
	
	
	
	
	
	

	>>E-UTRAN QoS
	O
	
	
	Used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List (FFS)
	
	1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-


Editor’s note: for intra-DU CA PDCP duplication, two F1-U tunnels can be set up to distinguish duplicated PDCP PDUs belonging to the same DRB. It is FFS whether multiple tunnels are needed or if a single tunnel is enough.


	Range bound
	Explanation

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

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

	maxnoofULTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.


9.2.2.2
UE CONTEXT SETUP RESPONSE

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

	Mobility Control Info (FFS)
	FFS
	
	FFS
	
	FFS
	FFS

	SRB Setup List
	
	0..1
	
	
	YES
	reject

	>SRB Setup Item IEs
	
	1 ..  <maxnoof SRBs>
	
	
	EACH
	reject

	>>SRB ID
	M
	
	
	
	-
	

	DRB Setup List
	
	0..1
	
	
	YES
	ignore

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>> Tunnels to be setup List
	
	
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	
	

	>>>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	
	

	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 FFS. 

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

	maxnoofDLTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.


9.2.2.3
UE CONTEXT SETUP FAILURE

This message is sent by the gNB-DU to indicate that the setup of the UE context was unsuccessful.
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
	
	FFS
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


-------------------------------------------------------------------------8<--------------------------------------------------------------------

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

	SRB to Be Added List
	
	0..1
	
	
	
	

	>SRB To Be Added Item IEs
	
	1 ..  <maxnoof SRBs>
	
	
	EACH
	reject

	>>SRB ID
	M
	
	
	
	-
	

	DRB to Be Added List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Added Item IEs
	
	1 .. <maxnoofDRBs> [FFS]
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB QoS profile (FFS)
	
	
	
	
	-
	

	>>Flow-level QoS profile (FFS)
	
	
	
	
	
	

	>>Flow-to-DRB mapping (FFS)
	
	
	
	
	
	

	>>E-UTRAN QoS
	O
	
	
	Used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be setup List (FFS)
	
	1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	DRB to Be Modified List
	
	0..1
	
	
	YES
	reject

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB QoS profile (FFS)
	
	
	
	
	-
	

	>>Flow-level QoS profile (FFS)
	
	
	
	
	
	

	>>Flow-to-DRB mapping (FFS)
	
	
	
	
	
	

	>>E-UTRAN QoS
	O
	
	
	Used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>> Tunnels to be Modified List (FFS)
	
	1
	
	
	
	

	>>>Tunnels to Be Modified Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	DRB to Be Released List
	
	0..1
	
	
	YES
	reject

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	


9.2.2.8
UE CONTEXT MODIFICATION RESPONSE


This message is sent by the gNB-DU to report the outcome of the request from the UE CONTEXT MODIFICATION REQUEST message.
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

	SRB Added List
	0..1
	
	
	
	
	

	>SRB Added Item IEs
	
	1 ..  <maxnoof SRBs>
	
	
	EACH
	reject

	>>SRB ID
	M
	
	
	
	-
	

	DRB Added List
	0..1
	
	
	
	YES
	reject

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>> Tunnels to be setup List
	
	
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	
	

	>>>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	
	

	DRB Modified List
	0..1
	
	
	
	YES
	reject

	>DRB Modified Item IEs
	
	1 .. <maxnoofDRBs> [FFS]
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	


9.2.2.9
UE CONTEXT MODIFICATION FAILURE

This message is sent by the gNB-DU to indicate a context modification failure.

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

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.2.10
UE CONTEXT MODIFICATION REQUIRED


This message is sent by the gNB-DU to request UE Context information changes to the gNB-CU.
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

	DRB to Be Modified List
	
	
	
	
	YES
	reject

	>DRB to Be Modified Item Iist
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>> Tunnels to be Modified List
	
	
	
	
	
	

	>>>Tunnels to Be Modified Item IEs
	
	1 .. <maxnoofDLTunnels>
	
	
	
	

	>>>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	
	

	DRB to Be Released List
	
	
	
	
	YES
	reject

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	


9.2.2.11
UE CONTEXT MODIFICATION CONFIRM


This message is sent by the gNB-CU to confirm the outcome of the request from the UE CONTEXT MODIFICATION REQUIRED message.
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

	DRB Modified List
	
	
	
	
	YES
	reject

	>DRB to Modified Item IEs
	
	1 .. <maxnoofDRBs> [FFS]
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	DRB Released List
	
	
	
	
	YES
	reject

	>DRB Released Item IEs
	
	1 .. <maxnoofDRBs> [FFS]
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
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