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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
During past RAN3 meetings, basic parameters of F1AP messages UE context setup/response are discussed and agreed. However, the details of UE context modification procedures have not been gone through. In this paper, the remaining FFS are discussed. 
Discussion
Cell ID and CU-DU RRC-Container
UE context management over F1 interface are used for three cases: normal, handover and MR-DC operation. In the following, the open issues for the three cases are discussed separately. 
Normal operation 
Issue 1: the necessity of C-RNTI IE in UE CONTEXT SETUP REQUEST
The intention of adding C-RNTI into F1AP message UE CONTEXT SETUP REQUEST is used for the gNB-DU to identify the UE over F1 interface upon UE associated logical F1 connection setup. However, gNB-DU F1AP UE ID is now agreed in RAN3#97bis meeting, which is used to identify UE over F1 interface. Therefore, C-RNTI is not needed anymore for gNB-DU to identify UE over F1 interface. 
Proposal 1		It is proposed to remove C-RNTI IE in F1AP message UE CONTEXT SETUP REQUEST. 
Issue 2: it is FFS whether gapOffset is controlled by DU or CU
In [1], it points out that measurement gap should be coordinated with DRX (at least drxStartOffset) and UE dedicated resources (PUCCH/SRS). In last meeting, it is agreed that DRX Cycle length is controlled by CU. And the working assumption is that, all the other DRX parameters are controlled by DU except timers which are FFS. Besides, PUCCH/SRS etc are also controlled by DU. Therefore, 
Proposal 2		It is proposed gNB-DU to control the gapOffset. 
Issue 3: how does gNB-DU provide L1/L2 configuration to gNB-CU
Generally, gNB-CU provides SRB/DRB IDs to be setup together with QoS profiles in the UE CONTEXT SETUP REQUEST. And gNB-DU should respond with L1/L2 configuration to the gNB-CU, in order for the gNB-CU to generate RRCConnectionReconfiguration message to the UE. Take LTE as example, mac-MainConfig, physicalConfigDedicated and sps-Config etc. are common L1/L2 configuration, and rlc-Config, logicalChannelIdentity and logicalChannelConfig etc. are dedicated L2 configuration related with SRB/DRB. Therefore, it is suggested for the gNB-DU to provide an inter-node container between CU and DU, e.g., CU-DU RRC-Container, which is different from the RRC-container IE defined in F1AP messages UL/DL RRC MESSAGE TRANSFER. The gNB-CU will utilize the inter-node container to generate dedicated RRC message towards UE.  
Take LTE DC as an example, SeNB to MeNB Container is defined for SeNB to provide the SCG-Config message to the MeNB, which is defined in TS 36.331 as the inter-node message. 
[image: ]
In TS 36.331, SCG-Config message is defined as follows which includes SCG-ConfigPartSCG-r12. Specifically, SCG-ConfigPartSCG-r12 is finally be encapsulated into RRCConnectionReconfiguration message dedicated for UE. 
[image: ]
Referring to the existing example of inter-node message definition, we can define CU-DU inter-node message in the same way, e.g., DU to CU Container can be defined as follows,
· DU to CU Container includes DU-Config message as defined in TS 38.331. 
· The DU-Config message includes common L1/L2 configuration and dedicated L2 configuration for each SRB/DRB, which will finally be encapsulated in RRCConnectionReconfiguration message encoded by gNB-CU.
Proposal 3		It is proposed gNB-DU to provide gNB-CU a DU to CU Container IE which contains DU-Config message, including common L1/L2 configuration and dedicated L2 configuration for each SRB/DRB, which will be defined by TS 38.331. 
Regarding gNB-DU triggered UE context modification procedure, it may also provide the DU to CU Container to modify the L1/L2 configuration. Besides, gNB-DU should also provide the L1/L2 configuration upon DRB addition/HO/DC through UE context modification procedure triggered by the gNB-CU for intra-gNB-DU cases. 
Proposal 4		It is proposed to add DU to CU Container IE into UE CONTEXT SETUP RESPONSE, UE CONTEXT MODIFICATION REQUIRED and UE CONTEXT MODIFICATION RESPONSE. 
Handover operation
Issue 1: FFS for target Cell ID
Since it was already agreed to use “NR Cell ID” as the cell identifier, so we think it is a straight forward way to also use the same identifier over F1 interface, Therefore, 
Proposal 5		It is proposed to use “NR Cell ID” as the Target Cell ID in UE CONTEXT SETUP REQUEST. 
Besides, gNB-CU triggered UE context modification procedure will be used for intra-gNB-DU mobility case. That is, the Target Cell ID should also be provided in UE context modification request message. 
Proposal 6		It is proposed to add Target Cell ID IE in UE CONTEXT MODIFICATION REQUEST. 
Issue 2: FFS for MobilityControlInfo
Take LTE system as an example, MobilityControlInfo is contained in RRCConnectionReconfiguration. MobilityControlInfo mainly contains the following elements, target cell info, newUE-Identity, radioResourceConfigCommon, rach-ConfigDedicated etc. Specifically, target cell info are determined and provided by gNB-CU. In addition, as proposed in P3, the MobilityControlInfo could also be contained in the DU to CU Container between gNB-DU and gNB-CU. That is, gNB-DU will provide the DU to CU Container containing MobilityControlInfo upon handover. Specifically, gNB-DU provides all parameters except target cell info. Therefore, 
Proposal 7		It is proposed to remove MobilityControlInfo IE in F1AP message UE CONTEXT SETUP RESPONSE.
MR-DC operation
Issue 1: PSCell ID and SCell ID list
For MR-DC and NR-DC operation, there’re at least one PSCell at SN side, and SCell(s) may also be added depending on SN’s decision. For option 3 in EN-DC, gNB-CU will decide the PSCell/SCell based on the measurement reports provided by the MN or by the UE over SRB3. Then, it shall forward the PSCell and SCell IDs to the gNB-DU for it to prepare the radio resources. Besides, the PSCell/SCell may be modified during MR-DC operation. 
Proposal 8	It is proposed to add PSCell ID and SCell ID list into UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICAITON REQUEST.
Issue 2: SCG-ConfigInfo and SCG-Config
Take LTE system as an example, MeNB indicates within SCG-ConfigInfo the MCG configuration and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB. Similar for NR system, MN should also provide SCG-ConfigInfo to the SN. As SCG-ConfigInfo contains L1/L2 related configuration information, gNB-CU should also forward the SCG-ConfigInfo provided by MN to the gNB-DU to be used as basis for the reconfiguration by it. 
Proposal 9		It is proposed to add CU to DU Container IE into UE CONTEXT SETUP REQUEST, which contains SCG-ConfigInfo message to be defined in TS 38.331. 
Conversely, SN should feedback SCG-Config back to the MN in order for the MN to encapsulate it into RRCConnectionReconfiguration message for the UE. In CU-DU architecture, gNB-DU should also provide CU-DU inter-node message including L1/L2 related configuration in SCG-Config. As we could see that the major content of SCG-Config is L1/L2 configuration which is also what DU-CU container mainly contains, as in proposal 3 above, therefore:
Proposal 9bis	It is proposed to use DU to CU Container to include DU related configuration (similar as SCG-Config) for EN-DC operation. 
gNB-CU triggered UE context modification procedure
Generally, gNB-CU triggers UE context modification procedure in order to add new SRB/DRBs, performs intra-gNB-DU mobility etc. Therefore, SRB to be added list, DRB to be added list, DRB to be modified list, DRB to be released list should be included in UE CONTEXT MODIFICATION REQUEST. 
Proposal 10	It is proposed to add SRB to be added list, DRB to be added list, DRB to be modified list, DRB to be released list into UE CONTEXT MODIFICATION REQUEST. 
gNB-DU triggered UE context modification procedure
Regarding gNB-DU triggered UE context modification procedure, it may also provide the DU to CU Container to modify the L1/L2 configuration or request to release DRBs due to radio resource shortage. Therefore, DRB to be modified list, DRB to be released list should be included in UE CONTEXT MODIFICATION REQUIRED. 
Proposal 11		It is proposed to add DRB to be modified list, DRB to be released list into UE CONTEXT MODIFICATION REQUIRED. 
[bookmark: _Ref433086885]Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:
Proposal 1		It is proposed to remove C-RNTI IE in F1AP message UE CONTEXT SETUP REQUEST. 
Proposal 2		It is proposed gNB-DU to control the gapOffset. 
Proposal 3	It is proposed gNB-DU to provide gNB-CU a DU to CU Container IE which contains DU-Config message, including common L1/L2 configuration and dedicated L2 configuration for each SRB/DRB, which will be defined by TS 38.331. 
Proposal 4		It is proposed to add DU to CU Container IE into UE CONTEXT SETUP RESPONSE, UE CONTEXT MODIFICATION REQUIRED and UE CONTEXT MODIFICATION RESPONSE. 
Proposal 5		It is proposed to use “NR Cell ID” as the Target Cell ID in UE CONTEXT SETUP REQUEST. 
Proposal 6		It is proposed to add Target Cell ID IE in UE CONTEXT MODIFICATION REQUEST. 
Proposal 7		it is proposed to remove MobilityControlInfo IE in F1AP message UE CONTEXT SETUP RESPONSE.
Proposal 8		it is proposed to add PSCell ID and SCell ID list into UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICATION REQUEST.
Proposal 9		It is proposed to add CU to DU Container IE into UE CONTEXT SETUP REQUEST, which contains SCG-ConfigInfo message to be defined in TS 38.331.
Proposal 9bis	It is proposed to use DU to CU Container to include DU related configuration (similar as SCG-Config) for EN-DC operation.
Proposal 10	It is proposed to add SRB to be added list, DRB to be added list, DRB to be modified list, DRB to be released list into UE CONTEXT MODIFICATION REQUEST.
Proposal 11		It is proposed to add DRB to be modified list, DRB to be released list into UE CONTEXT MODIFICATION REQUIRED. 
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[bookmark: _Ref469454216][bookmark: _Toc367183031][bookmark: _Toc488218727][bookmark: _Toc494264789][bookmark: _Toc496272538]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 (FFS)
	O
	
	9.3.1.5
	
	FFS
	FFS

	C-RNTI (FFS)
	O
	
	FFS
	
	
	

	Target cell ID (FFS)
	FFSO
	
	NR CGI
9.3.1.xFFS
	
	FFSYES
	FFSignore

	PSCell ID
	O
	
	NR CGI
9.3.1.x
	PSCell Identifier in SgNB
	
	

	SCell ID to Be Setup list
	
	0 .. <maxnoofSCells>
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	
	
	
	EACH
	ignore

	   >>SCell ID
	O
	
	NR CGI
9.3.1.x
	PSCell Identifier in SgNB
	-
	-

	CU to DU Container
	O
	
	OCTET STRING
	Details of the container is defined in TS 38.331 [x].
	YES
	ignore

	SRB to Be Setup List
	
	
	
	
	
	

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

	>>SRB ID
	
	
	9.3.1.7
	
	
	

	DRB to Be Setup List
	
	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.
Editor’s Note: The presence of APID/CRNTI/SRB/DRB depends on if this message is used to set up the UE associated logical F1 connection. It is also FFS whether gNB-DU UE F1 AP ID will be included. The naming of the GTP tunnel endpoint is FFS. 
	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.

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 256.



[bookmark: _Toc367183033][bookmark: _Toc488218728][bookmark: _Toc494264790][bookmark: _Toc496272539]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)
DU To CU Container
	FFSM
	
	OCTET STRINGFFS
	Includes DU-Config message to be defined in TS 38.331 [x].
	FFSYES
	FFSreject

	DRB Setup List
	
	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>
	
	
	EACH
	ignore

	>>>>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 Failed to Setup List
	
	0
	
	
	YES
	ignore

	>DRB Failed toSetup Item 
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


Editor’s Note: The naming of the GTP tunnel endpoint is FFS. 

	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.


[bookmark: _Toc367183034][bookmark: _Toc488218729][bookmark: _Toc493604412][bookmark: _Toc494264791][bookmark: _Toc496272540]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 (FFS)
	OFFS
	
	9.3.1.5
	
	FFSYES
	FFSignore

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore
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This message is sent by the gNB-DU to request the gNB-CU to release the UE-associated logical F1.
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



[bookmark: _Toc493604414][bookmark: _Toc494264793][bookmark: _Toc496272542]9.2.2.5	UE CONTEXT RELEASE COMMAND
This message is sent by the gNB-CU to request the gNB-DU to release the UE-associated logical F1 connection.
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

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore



[bookmark: _Toc493604415][bookmark: _Toc494264794][bookmark: _Toc496272543]9.2.2.6	UE CONTEXT RELEASE COMPLETE
This message is sent by the gNB-DU to confirm the release of the UE-associated logical F1 connection.
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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



[bookmark: _Toc493604416][bookmark: _Toc494264795][bookmark: _Toc496272544]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

	Target cell ID 
	O
	
	9.3.1.11
	NR CGI
	YES
	ignore

	PSCell ID
	O
	
	9.3.1.11
	NR CGI
	
	

	SCell ID to Be Setup list
	
	1 .. <maxnoofSCells>
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	
	
	
	EACH
	ignore

	   >>SCell ID
	O
	
	
	NR CGI
	-
	-

	SRB to Be Added List
	
	
	
	
	YES
	ignore

	>SRB to Be Added Item IEs
	
	1 .. <maxnoofSRBs> 
	
	
	EACH
	ignore

	>>SRB ID
	
	
	9.3.1.7
	
	-
	-

	DRB to Be Added List
	
	1
	
	
	-
	-

	>DRB to Be Added Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>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 
	
	1
	
	
	-
	-

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

	>>>>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
	
	
	
	
	YES-
	reject-

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

	>>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 
	
	1
	
	
	-
	-

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

	>>>>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
	
	
	
	
	YES-
	reject-

	>DRB to Be Released Item IEs
	
	
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint
9.3.2.1
	Identifies the F1 transport bearer used for forwarding of DL PDUs
	-
	-

	>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint
9.3.2.1
	Identifies the F1 transport bearer used for forwarding of UL PDUs
	-
	-


[bookmark: _Toc367183039][bookmark: _Toc488218734][bookmark: _Toc494264796][bookmark: _Toc496272545]
	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.



9.2.2.8	UE CONTEXT MODIFICATION RESPONSE
Editor’s Note: The details for this is FFS pending agreements on the procedure
	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 Container
	O
	
	OCTET STRING
	Includes DU-Config message to be defined in TS 38.331 [x].
	YES
	ignore

	DRB Admitted to Be Added  List
	
	1
	
	
	-
	-

	>DRB Admitted to Be Added Item
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>> Tunnels to be setup List
	
	
	
	
	-
	-

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

	>>>>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 Admitted to Be Modified List
	
	
	
	
	-
	-

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

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>> Tunnels to be setup List
	
	
	
	
	-
	-

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

	>>>>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 Admitted to Be Released List
	
	
	
	
	-
	-

	>DRB Admitted to Be Released Item
	
	
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	DRB not Admitted List
	O
	
	DRB List 
9.3.1.y
	A value for DRB ID shall only be present once  in DRBs Admitted List IE and in DRBs Not Admitted List IE.
	YES
	ignore



	Range bound
	Explanation

	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.



[bookmark: _Toc493604417][bookmark: _Toc494264797][bookmark: _Toc496272546]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



[bookmark: _Toc494264798][bookmark: _Toc496272547]9.2.2.10	UE CONTEXT MODIFICATION REQUIRED
Editor’s Note: The details for this is FFS pending agreements on the procedure
	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
	
	
	
	
	-
	-

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

	   >>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>> Tunnels to be setup List 
	
	
	
	
	-
	-

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

	>>>>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
	
	
	
	
	-
	-

	>DRB to Be Released Item IEs
	
	
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	-

	>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint
9.3.2.1
	Identifies the F1 transport bearer used for forwarding of DL PDUs
	-
	-

	>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint
9.3.2.1
	Identifies the F1 transport bearer used for forwarding of UL PDUs
	-
	-



	Range bound
	Explanation

	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.



[bookmark: _Toc494264799][bookmark: _Toc496272548]9.2.2.11	UE CONTEXT MODIFICATION CONFIRM
Editor’s Note: The details for this is FFS pending agreements on the procedure
	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





[bookmark: _Toc430375567]9.3.1.y	DRB List
The IE contains a list of DRB identities with a cause value. It is used for example to indicate not admitted bearers.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DRB List Item
	
	1..<maxnoofBearers>
	
	
	EACH
	ignore

	>DRB ID
	M
	
	9.3.1.8
	
	–
	–

	>Cause
	M
	
	9.3.1.2
	
	–
	–



<---Changes Omitted--->
[bookmark: _Toc496272577]9.4.4	PDU Definitions
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************

F1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	Cause,
	CriticalityDiagnostics,
	GNB-CU-F1AP-ID,
	GNB-DU-F1AP-ID,
	TimeToWait,
	UE-associatedLogicalF1-ConnectionItem,
	RRCContainer,
	SRBID,
	DRBID,
	GTPTunnelEndpoint
	


FROM F1AP-IEs
	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerList{},
	ProtocolIE-ContainerPair{},
	ProtocolIE-ContainerPairList{},
	ProtocolIE-SingleContainer{},
	F1AP-PRIVATE-IES,
	F1AP-PROTOCOL-EXTENSION,
	F1AP-PROTOCOL-IES,
	F1AP-PROTOCOL-IES-PAIR

FROM F1AP-Containers
	id-Cause,
	id-CriticalityDiagnostics,
	id-gNB-CU-F1AP-ID, 
	id-gNB-DU-F1AP-ID,
	id-ResetType,
	id-TimeToWait,
	id-UE-associatedLogicalF1-ConnectionItem,
	id-UE-associatedLogicalF1-ConnectionListResAck,
	id-RRCContainer,
	id-SRBID,
	id-DRBID,
	id-SRBs-ToBeSetup-List,
	id-DRBs-ToBeSetup-List,
	id-SRBs-ToBeSetup-Item,
	id-DRBs-ToBeSetup-Item,
	id-Tunnels-ToBeSetup-List,
	id-Tunnels-ToBeSetup-Item,
	maxnoofErrors,
	maxnoofIndividualF1ConnectionsToReset,
	maxnoofSRBs,
	maxnoofDRBs,
	maxnoofULTunnels

FROM F1AP-Constants;


-- **************************************************************
--
-- RESET ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Reset
--
-- **************************************************************

Reset ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {ResetIEs} },
	...
}

ResetIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause						PRESENCE mandatory	}|
	{ ID id-ResetType					CRITICALITY reject	TYPE ResetType					PRESENCE mandatory	},
	...
}

ResetType ::= CHOICE {
	f1-Interface					ResetAll,
	partOfF1-Interface				UE-associatedLogicalF1-ConnectionListRes,
	...
}


ResetAll ::= ENUMERATED {
	reset-all,
	...
}

UE-associatedLogicalF1-ConnectionListRes ::= SEQUENCE (SIZE(1.. maxnoofIndividualF1ConnectionsToReset)) OF ProtocolIE-SingleContainer { { UE-associatedLogicalF1-ConnectionItemRes } }

UE-associatedLogicalF1-ConnectionItemRes F1AP-PROTOCOL-IES ::= {
	{ ID id-UE-associatedLogicalF1-ConnectionItem	CRITICALITY reject	TYPE UE-associatedLogicalF1-ConnectionItem	PRESENCE mandatory},
	...
}


-- **************************************************************
--
-- Reset Acknowledge
--
-- **************************************************************

ResetAcknowledge ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {ResetAcknowledgeIEs} },
	...
}

ResetAcknowledgeIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-UE-associatedLogicalF1-ConnectionListResAck		CRITICALITY ignore	TYPE UE-associatedLogicalF1-ConnectionListResAck			PRESENCE optional	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics			PRESENCE optional	},
	...
}

UE-associatedLogicalF1-ConnectionListResAck ::= SEQUENCE (SIZE(1.. maxnoofIndividualF1ConnectionsToReset)) OF ProtocolIE-SingleContainer { { UE-associatedLogicalF1-ConnectionItemResAck } }

UE-associatedLogicalF1-ConnectionItemResAck 	F1AP-PROTOCOL-IES ::= {
	{ ID id-UE-associatedLogicalF1-ConnectionItem	 CRITICALITY ignore 	TYPE UE-associatedLogicalF1-ConnectionItem  	PRESENCE mandatory },
	...
}

-- **************************************************************
--
-- ERROR INDICATION ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Error Indication
--
-- **************************************************************

ErrorIndication ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ErrorIndicationIEs}},
	...
}

ErrorIndicationIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-F1AP-ID				CRITICALITY ignore	TYPE GNB-CU-F1AP-ID				PRESENCE optional	}|
	{ ID id-gNB-DU-F1AP-ID				CRITICALITY ignore	TYPE GNB-DU-F1AP-ID				PRESENCE optional	}|
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause						PRESENCE optional	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional	},
	...
}

-- **************************************************************
--
-- F1 SETUP ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- F1 Setup Request
--
-- **************************************************************

F1SetupRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {F1SetupRequestIEs} },
	...
}

F1SetupRequestIEs F1AP-PROTOCOL-IES ::= {
	...
} 

-- **************************************************************
--
-- F1 Setup Response
--
-- **************************************************************

F1SetupResponse ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {F1SetupResponseIEs} },
	...
}


F1SetupResponseIEs F1AP-PROTOCOL-IES ::= {
	...
}

-- **************************************************************
--
-- F1 Setup Failure
--
-- **************************************************************

F1SetupFailure ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {F1SetupFailureIEs} },
	...
}

F1SetupFailureIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause						PRESENCE mandatory	}|
	{ ID id-TimeToWait					CRITICALITY ignore	TYPE TimeToWait					PRESENCE optional	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional	},
	...
}


-- **************************************************************
--
-- GNB-DU CONFIGURATION UPDATE ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- GNB-DU CONFIGURATION UPDATE
--
-- **************************************************************

GNBDUConfigurationUpdate::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {GNBDUConfigurationUpdateIEs} },
	...
}

GNBDUConfigurationUpdateIEs F1AP-PROTOCOL-IES ::= {
	...
} 

-- **************************************************************
--
-- GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
--
-- **************************************************************

GNBDUConfigurationUpdateAcknowledge ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {GNBDUConfigurationUpdateAcknowledgeIEs} },
	...
}


GNBDUConfigurationUpdateAcknowledgeIEs F1AP-PROTOCOL-IES ::= {
	...
}

-- **************************************************************
--
-- GNB-DU CONFIGURATION UPDATE FAILURE
--
-- **************************************************************

GNBDUConfigurationUpdateFailure ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {GNBDUConfigurationUpdateFailureIEs} },
	...
}

GNBDUConfigurationUpdateFailureIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause						PRESENCE mandatory	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional	},
	...
}

-- **************************************************************
--
-- GNB-CU CONFIGURATION UPDATE ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- GNB-CU CONFIGURATION UPDATE
--
-- **************************************************************

GNBCUConfigurationUpdate ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { GNBCUConfigurationUpdateIEs} },
	...
}

GNBCUConfigurationUpdateIEs F1AP-PROTOCOL-IES ::= {
	...
} 

-- **************************************************************
--
-- GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE
--
-- **************************************************************

GNBCUConfigurationUpdateAcknowledge ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { GNBCUConfigurationUpdateAcknowledgeIEs} },
	...
}


GNBCUConfigurationUpdateAcknowledgeIEs F1AP-PROTOCOL-IES ::= {
	...
}

-- **************************************************************
--
-- GNB-CU CONFIGURATION UPDATE FAILURE
--
-- **************************************************************

GNBCUConfigurationUpdateFailure ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { GNBCUConfigurationUpdateFailureIEs} },
	...
}

GNBCUConfigurationUpdateFailureIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause						PRESENCE mandatory	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional	},
	...
}

-- **************************************************************
--
-- UE Context Setup ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UE CONTEXT SETUP REQUEST
--
-- **************************************************************

UEContextSetupRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextSetupRequestIEs} },
	...
}

UEContextSetupRequestIEs F1AP-PROTOCOL-IES ::= {
{ ID id-gNB-CU-F1AP-ID				CRITICALITY reject	TYPE GNB-CU-F1AP-ID				PRESENCE mandatory	}|
{ ID id-gNB-DU-F1AP-ID				CRITICALITY reject	TYPE GNB-DU-F1AP-ID				PRESENCE mandatory	}|
{ ID id-SRBs-ToBeSetup-List			CRITICALITY reject	TYPE SRBs-ToBeSetup-List		PRESENCE mandatory	}|
{ ID id-DRBs-ToBeSetup-List			CRITICALITY reject	TYPE DRBs-ToBeSetup-List		PRESENCE mandatory	},

	...
} 

SRBs-ToBeSetup-List ::= SEQUENCE (SIZE(1..maxnoofSRBs)) OF ProtocolIE-SingleContainer { { SRBs-ToBeSetup-ItemIEs} }

SRBs-ToBeSetup-ItemIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-SRBs-ToBeSetup-Item	CRITICALITY reject	TYPE SRBs-ToBeSetup-Item		PRESENCE mandatory},
	...
}

SRBs-ToBeSetup-Item ::= SEQUENCE {
	sRB-ID SRBID,
	...
}

DRBs-ToBeSetup-List ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF ProtocolIE-SingleContainer { { DRBs-ToBeSetup-ItemIEs} }

DRBs-ToBeSetup-ItemIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-DRBs-ToBeSetup-Item	CRITICALITY reject	TYPE DRBs-ToBeSetup-Item		PRESENCE mandatory},
	...
}

DRBs-ToBeSetup-Item ::= SEQUENCE {
	dRB-ID						DRBID,	
    tunnels-toBeSetup-list		Tunnels-toBeSetup-list
	...
}

Tunnels-toBeSetup-list ::= SEQUENCE (SIZE(1..maxnoofULTunnels)) OF ProtocolIE-SingleContainer { { Tunnels-ToBeSetup-ItemIEs} }

Tunnels-ToBeSetup-ItemIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-Tunnels-ToBeSetup-Item	CRITICALITY reject	TYPE Tunnels-ToBeSetup-Item		PRESENCE mandatory},
	...
}

Tunnels-ToBeSetup-Item ::= SEQUENCE {
	Ul-GTP-Tunnel-EndPoint	GTPTunnelEndpoint,
	...
}

-- **************************************************************
--
-- UE CONTEXT SETUP RESPONSE
--
-- **************************************************************

UEContextSetupResponse ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextSetupResponseIEs} },
	...
}


UEContextSetupResponseIEs F1AP-PROTOCOL-IES ::= {
	...
}

-- **************************************************************
--
-- UE CONTEXT SETUP FAILURE
--
-- **************************************************************

UEContextSetupFailure ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextSetupFailureIEs} },
	...
}

UEContextSetupFailureIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause						PRESENCE mandatory	}|
	{ ID id-TimeToWait					CRITICALITY ignore	TYPE TimeToWait					PRESENCE optional	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional	},
	...
}

-- **************************************************************
--
-- UE Context Release (gNB-CU initiated) ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UE CONTEXT RELEASE COMMAND 
--
-- **************************************************************

UEContextReleaseCommand ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextReleaseCommandIEs} },
	...
}

UEContextReleaseCommandIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-F1AP-ID				CRITICALITY reject	TYPE GNB-CU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-gNB-DU-F1AP-ID				CRITICALITY reject	TYPE GNB-DU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause						PRESENCE mandatory	},
	...
} 

-- **************************************************************
--
-- UE CONTEXT RELEASE COMPLETE
--
-- **************************************************************

UEContextReleaseComplete ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextReleaseCompleteIEs} },
	...
}


UEContextReleaseCompleteIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-F1AP-ID				CRITICALITY reject	TYPE GNB-CU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-gNB-DU-F1AP-ID				CRITICALITY reject	TYPE GNB-DU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause						PRESENCE mandatory	},
	...
}

-- **************************************************************
--
-- UE Context Modification ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UE CONTEXT MODIFICATION REQUEST
--
-- **************************************************************

UEContextModificationRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextModificationRequestIEs} },
	...
}

UEContextModificationRequestIEs F1AP-PROTOCOL-IES ::= {
	...
} 

-- **************************************************************
--
-- UE CONTEXT MODIFICATION RESPONSE
--
-- **************************************************************

UEContextModificationResponse ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextModificationResponseIEs} },
	...
}


UEContextModificationResponseIEs F1AP-PROTOCOL-IES ::= {
	...
}

-- **************************************************************
--
-- UE CONTEXT MODIFICATION FAILURE
--
-- **************************************************************

UEContextModificationFailure ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextModificationFailureIEs} },
	...
}

UEContextModificationFailureIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-F1AP-ID				CRITICALITY reject	TYPE GNB-CU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-gNB-DU-F1AP-ID				CRITICALITY reject	TYPE GNB-DU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause						PRESENCE mandatory	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional	},
	...
}


-- **************************************************************
--
-- UE Context Modification Required (gNB-DU initiated) ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UE CONTEXT MODIFICATION REQUIRED
--
-- **************************************************************

UEContextModificationRequired ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextModificationRequiredIEs} },
	...
}

UEContextModificationRequiredIEs F1AP-PROTOCOL-IES ::= {
	...
} 

-- **************************************************************
--
-- UE CONTEXT MODIFICATION CONFIRM
--
-- **************************************************************

UEContextModificationConfirm::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextModificationConfirmIEs} },
	...
}


UEContextModificationConfirmIEs F1AP-PROTOCOL-IES ::= {
	...
}

-- **************************************************************
--
-- UE Mobility Command ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UE Mobility Command
--
-- **************************************************************

UEMobilityCommand ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEMobilityCommandIEs} },
	...
}

UEMobilityCommandIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-F1AP-ID				CRITICALITY reject	TYPE GNB-CU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-gNB-DU-F1AP-ID				CRITICALITY reject	TYPE GNB-DU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-RRCContainer					CRITICALITY ignore	TYPE RRCContainer					PRESENCE optional	},
	...
} 

-- **************************************************************
--
-- UE Mobility Command Acknowledge
--
-- **************************************************************

UEMobilityCommandAcknowledge ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEMobilityCommandAcknowledgeIEs} },
	...
}


UEMobilityCommandAcknowledgeIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-F1AP-ID				CRITICALITY reject	TYPE GNB-CU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-gNB-DU-F1AP-ID				CRITICALITY reject	TYPE GNB-DU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional	},	
	...
}

-- **************************************************************
--
-- UE Context Release Request ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UE Context Release Request
--
-- **************************************************************

UEContextReleaseRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ UEContextReleaseRequestIEs}},
	...
}

UEContextReleaseRequestIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-F1AP-ID				CRITICALITY reject	TYPE GNB-CU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-gNB-DU-F1AP-ID				CRITICALITY reject	TYPE GNB-DU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-Cause							CRITICALITY ignore	TYPE Cause							PRESENCE mandatory	},
	...
}


-- **************************************************************
--
-- Initial UL RRC Message Transfer ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Initial UL RRC Message Transfer
--
-- **************************************************************

InitialULRRCMessageTransfer ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ InitialULRRCMessageTransferIEs}},
	...
}

InitialULRRCMessageTransferIEs F1AP-PROTOCOL-IES ::= {
	...
}

-- **************************************************************
--
-- DL RRC Message Transfer ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- DL RRC Message Transfer
--
-- **************************************************************

DLRRCMessageTransfer ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ DLRRCMessageTransferIEs}},
	...
}

DLRRCMessageTransferIEs F1AP-PROTOCOL-IES ::= {
	...
}

-- **************************************************************
--
-- UL RRC Message Transfer ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UL RRC Message Transfer
--
-- **************************************************************

ULRRCMessageTransfer ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ ULRRCMessageTransferIEs}},
	...
}

ULRRCMessageTransferIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-F1AP-ID				CRITICALITY reject	TYPE GNB-CU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-gNB-DU-F1AP-ID				CRITICALITY reject	TYPE GNB-DU-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-SRBID						CRITICALITY reject	TYPE SRBID						PRESENCE mandatory	}|
	{ ID id-RRCContainer					CRITICALITY reject	TYPE RRCContainer				PRESENCE mandatory	},
	...
}

-- **************************************************************
--
-- System Information Delivery ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- System Information Delivery
--
-- **************************************************************

SystemInformationDeliveryCommand ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ SystemInformationDeliveryCommandIEs}},
	...
}

SystemInformationDeliveryCommandIEs F1AP-PROTOCOL-IES ::= {
	...
}

-- **************************************************************
--
-- Paging ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Paging
--
-- **************************************************************

Paging ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ PagingIEs}},
	...
}

PagingIEs F1AP-PROTOCOL-IES ::= {
	...
}

END

[bookmark: _Toc496272578]9.4.5	Information Element Definitions
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

F1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS
	maxnoofErrors,
	maxnoofIndividualF1ConnectionsToReset,
	maxnoofSRBs,
	maxnoofDRBs,
	maxnoofULTunnels

FROM F1AP-Constants

	Criticality,
	ProcedureCode,
	ProtocolIE-ID,
	TriggeringMessage

FROM F1AP-CommonDataTypes

	ProtocolExtensionContainer{},
	F1AP-PROTOCOL-EXTENSION,
	ProtocolIE-SingleContainer{},
	F1AP-PROTOCOL-IES

FROM F1AP-Containers;

-- A

-- B

-- C

Cause ::= CHOICE {
	radioNetwork		CauseRadioNetwork,
	transport			CauseTransport,
	protocol			CauseProtocol,
	misc				CauseMisc,
	...
}

CauseMisc ::= ENUMERATED {
	control-processing-overload,
	not-enough-user-plane-processing-resources,
	hardware-failure,
	om-intervention,
	unspecified,
...
}

CauseProtocol ::= 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,
	...
}

CauseRadioNetwork ::= ENUMERATED {
	unspecified,
	...
}

CauseTransport ::= ENUMERATED {
	unspecified,
	...
}

CriticalityDiagnostics ::= SEQUENCE {
	procedureCode					ProcedureCode														OPTIONAL,
	triggeringMessage				TriggeringMessage													OPTIONAL,
	procedureCriticality			Criticality															OPTIONAL,
	iEsCriticalityDiagnostics		CriticalityDiagnostics-IE-List										OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer {{CriticalityDiagnostics-ExtIEs}}		OPTIONAL,
	...
}

CriticalityDiagnostics-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE (1.. maxnoofErrors)) OF CriticalityDiagnostics-IE-Item

CriticalityDiagnostics-IE-Item ::= SEQUENCE {
	iECriticality			Criticality,
	iE-ID					ProtocolIE-ID,
	typeOfError 			TypeOfError,
	iE-Extensions			ProtocolExtensionContainer {{CriticalityDiagnostics-IE-Item-ExtIEs}}	OPTIONAL,
	...
}

CriticalityDiagnostics-IE-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}
-- D

DRBID ::= INTEGER (0..15, ...)

-- E


-- F

-- G

GNB-CU-F1AP-ID		::= INTEGER (0..4294967295)

GNB-DU-F1AP-ID		::= INTEGER (0..4294967295)

GNB-DU-ID			::= INTEGER (0..4294967295)
-- range of gNB-DU-ID is FFS

GTP-TEID				::= OCTET STRING (SIZE (4))

GTPTunnelEndpoint ::= SEQUENCE {
	transportLayerAddress				TransportLayerAddress,
	uL-GTP-TEID							GTP-TEID,
	iE-Extensions						ProtocolExtensionContainer { { GTPTunnelEndpoint-ExtIEs} }	OPTIONAL,
	...
}


GTPTunnelEndpoint-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

-- H

-- I

-- J

-- K

-- L

-- M

-- N

-- O

-- P

-- Q

-- R

RRCContainer ::= OCTET STRING

-- S

SRBID ::= INTEGER (0..3, ...)
-- T

TimeToWait ::= ENUMERATED {v1s, v2s, v5s, v10s, v20s, v60s, ...}

TransportLayerAddress		::= BIT STRING (SIZE(1..160, ...))

TypeOfError ::= ENUMERATED {
	not-understood,
	missing,
	...
}

-- U

UE-associatedLogicalF1-ConnectionItem ::= SEQUENCE {
	gNB-CU-F1AP-ID		GNB-CU-F1AP-ID	 OPTIONAL,
	gNB-DU-F1AP-ID		GNB-DU-F1AP-ID	 OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { UE-associatedLogicalF1-ConnectionItemExtIEs} } OPTIONAL,
	...
}


UE-associatedLogicalF1-ConnectionItemExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}
-- V

-- W

-- X

-- Y

-- Z

END
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-- **************************************************************
--
-- Common definitions
--
-- **************************************************************

F1AP-CommonDataTypes {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-CommonDataTypes (3) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

Criticality		::= ENUMERATED { reject, ignore, notify }

Presence		::= ENUMERATED { optional, conditional, mandatory }

PrivateIE-ID	::= CHOICE {
	local				INTEGER (0..65535),
	global				OBJECT IDENTIFIER
}

ProcedureCode		::= INTEGER (0..255)

ProtocolExtensionID	::= INTEGER (0..65535)

ProtocolIE-ID		::= INTEGER (0..65535)

TriggeringMessage	::= ENUMERATED { initiating-message, successful-outcome, unsuccessfull-outcome }

END
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-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

F1AP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	ProcedureCode,
	ProtocolIE-ID

FROM F1AP-CommonDataTypes;


-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************

id-Reset									ProcedureCode ::= 0
id-F1Setup									ProcedureCode ::= 1
id-ErrorIndication							ProcedureCode ::= 2
id-GNBDUConfigurationUpdate					ProcedureCode ::= 3
id-GNBCUConfigurationUpdate					ProcedureCode ::= 4
id-UEContextSetup							ProcedureCode ::= 5
id-UEContextRelease							ProcedureCode ::= 6
id-UEContextModification						ProcedureCode ::= 7
id-UEContextModificationRequired				ProcedureCode ::= 8
id-UEMobilityCommand							ProcedureCode ::= 9
	
id-UEContextReleaseRequest					ProcedureCode ::= 10
id-InitialULRRCMessageTransfer				ProcedureCode ::= 11
id-DLRRCMessageTransfer						ProcedureCode ::= 12
id-ULRRCMessageTransfer						ProcedureCode ::= 13
id-SystemInformationDelivery					ProcedureCode ::= 14
id-Paging									ProcedureCode ::= 15

-- **************************************************************
--
-- Extension constants
--
-- **************************************************************

maxPrivateIEs							INTEGER ::= 65535
maxProtocolExtensions					INTEGER ::= 65535
maxProtocolIEs							INTEGER ::= 65535
-- **************************************************************
--
-- Lists
--
-- **************************************************************

maxnoofErrors							INTEGER ::= 256
maxnoofIndividualF1ConnectionsToReset	INTEGER ::= 256
maxnoofSRBs								INTEGER ::= 16
maxnoofDRBs								INTEGER ::= 32
maxnoofULTunnels						INTEGER ::= 32


-- **************************************************************
--
-- IEs
--
-- **************************************************************

id-Cause											ProtocolIE-ID ::= 0
id-CriticalityDiagnostics							ProtocolIE-ID ::= 1
id-gNB-DU-F1AP-ID									ProtocolIE-ID ::= 2
id-gNB-CU-F1AP-ID									ProtocolIE-ID ::= 3
id-ResetType											ProtocolIE-ID ::= 4
id-TimeToWait										ProtocolIE-ID ::= 5
id-UE-associatedLogicalF1-ConnectionItem 			ProtocolIE-ID ::= 6
id-UE-associatedLogicalF1-ConnectionListResAck		ProtocolIE-ID ::= 7
id-RRCContainer										ProtocolIE-ID ::= 8
id-SRBID												ProtocolIE-ID ::= 9
id-DRBID												ProtocolIE-ID ::= 10
id-SRBs-ToBeSetup-Item									ProtocolIE-ID ::= 11
id-DRBs-ToBeSetup-Item									ProtocolIE-ID ::= 12
id-SRBs-ToBeSetup-List									ProtocolIE-ID ::= 13
id-DRBs-ToBeSetup-List									ProtocolIE-ID ::= 14
id-Tunnels-ToBeSetup-List								ProtocolIE-ID ::= 15
id-Tunnels-ToBeSetup-Item								ProtocolIE-ID ::= 16



END
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-- **************************************************************
--
-- Container definitions
--
-- **************************************************************

F1AP-Containers {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Containers (5) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	Criticality,
	Presence,
	PrivateIE-ID,
	ProtocolExtensionID,
	ProtocolIE-ID

FROM F1AP-CommonDataTypes
	maxPrivateIEs,
	maxProtocolExtensions,
	maxProtocolIEs

FROM F1AP-Constants;

-- **************************************************************
--
-- Class Definition for Protocol IEs
--
-- **************************************************************

F1AP-PROTOCOL-IES ::= CLASS {
	&id				ProtocolIE-ID 					UNIQUE,
	&criticality	Criticality,
	&Value,
	&presence		Presence
}
WITH SYNTAX {
	ID				&id
	CRITICALITY		&criticality
	TYPE			&Value
	PRESENCE		&presence
}

-- **************************************************************
--
-- Class Definition for Protocol IEs
--
-- **************************************************************

F1AP-PROTOCOL-IES-PAIR ::= CLASS {
	&id					ProtocolIE-ID 				UNIQUE,
	&firstCriticality	Criticality,
	&FirstValue,
	&secondCriticality	Criticality,
	&SecondValue,
	&presence			Presence
}
WITH SYNTAX {
	ID				&id
	FIRST CRITICALITY		&firstCriticality
	FIRST TYPE				&FirstValue
	SECOND CRITICALITY		&secondCriticality
	SECOND TYPE				&SecondValue
	PRESENCE				&presence
}

-- **************************************************************
--
-- Class Definition for Protocol Extensions
--
-- **************************************************************

F1AP-PROTOCOL-EXTENSION ::= CLASS {
	&id				ProtocolExtensionID			UNIQUE,
	&criticality	Criticality,
	&Extension,
	&presence		Presence
}
WITH SYNTAX {
	ID				&id
	CRITICALITY		&criticality
	EXTENSION		&Extension
	PRESENCE		&presence
}

-- **************************************************************
--
-- Class Definition for Private IEs
--
-- **************************************************************

F1AP-PRIVATE-IES ::= CLASS {
	&id				PrivateIE-ID,
	&criticality	Criticality,
	&Value,
	&presence		Presence
}
WITH SYNTAX {
	ID				&id
	CRITICALITY		&criticality
	TYPE			&Value
	PRESENCE		&presence
}

-- **************************************************************
--
-- Container for Protocol IEs
--
-- **************************************************************

ProtocolIE-Container {F1AP-PROTOCOL-IES : IEsSetParam} ::= 
	SEQUENCE (SIZE (0..maxProtocolIEs)) OF
	ProtocolIE-Field {{IEsSetParam}}

ProtocolIE-SingleContainer {F1AP-PROTOCOL-IES : IEsSetParam} ::= 
	ProtocolIE-Field {{IEsSetParam}}

ProtocolIE-Field {F1AP-PROTOCOL-IES : IEsSetParam} ::= SEQUENCE {
	id				F1AP-PROTOCOL-IES.&id				({IEsSetParam}),
	criticality		F1AP-PROTOCOL-IES.&criticality		({IEsSetParam}{@id}),
	value			F1AP-PROTOCOL-IES.&Value			({IEsSetParam}{@id})
}

-- **************************************************************
--
-- Container for Protocol IE Pairs
--
-- **************************************************************

ProtocolIE-ContainerPair {F1AP-PROTOCOL-IES-PAIR : IEsSetParam} ::= 
	SEQUENCE (SIZE (0..maxProtocolIEs)) OF
	ProtocolIE-FieldPair {{IEsSetParam}}

ProtocolIE-FieldPair {F1AP-PROTOCOL-IES-PAIR : IEsSetParam} ::= SEQUENCE {
	id					F1AP-PROTOCOL-IES-PAIR.&id					({IEsSetParam}),
	firstCriticality	F1AP-PROTOCOL-IES-PAIR.&firstCriticality	({IEsSetParam}{@id}),
	firstValue			F1AP-PROTOCOL-IES-PAIR.&FirstValue			({IEsSetParam}{@id}),
	secondCriticality	F1AP-PROTOCOL-IES-PAIR.&secondCriticality	({IEsSetParam}{@id}),
	secondValue			F1AP-PROTOCOL-IES-PAIR.&SecondValue		({IEsSetParam}{@id})
}

-- **************************************************************
--
-- Container Lists for Protocol IE Containers
--
-- **************************************************************

ProtocolIE-ContainerList {INTEGER : lowerBound, INTEGER : upperBound, F1AP-PROTOCOL-IES : IEsSetParam} ::=
	SEQUENCE (SIZE (lowerBound..upperBound)) OF
	ProtocolIE-SingleContainer {{IEsSetParam}}

ProtocolIE-ContainerPairList {INTEGER : lowerBound, INTEGER : upperBound,F1AP-PROTOCOL-IES-PAIR : IEsSetParam} ::=
	SEQUENCE (SIZE (lowerBound..upperBound)) OF
	ProtocolIE-ContainerPair {{IEsSetParam}}

-- **************************************************************
--
-- Container for Protocol Extensions
--
-- **************************************************************

ProtocolExtensionContainer {F1AP-PROTOCOL-EXTENSION : ExtensionSetParam} ::= 
	SEQUENCE (SIZE (1..maxProtocolExtensions)) OF
	ProtocolExtensionField {{ExtensionSetParam}}

ProtocolExtensionField {F1AP-PROTOCOL-EXTENSION : ExtensionSetParam} ::= SEQUENCE {
	id					F1AP-PROTOCOL-EXTENSION.&id				({ExtensionSetParam}),
	criticality			F1AP-PROTOCOL-EXTENSION.&criticality	({ExtensionSetParam}{@id}),
	extensionValue		F1AP-PROTOCOL-EXTENSION.&Extension		({ExtensionSetParam}{@id})
}

-- **************************************************************
--
-- Container for Private IEs
--
-- **************************************************************

PrivateIE-Container {F1AP-PRIVATE-IES : IEsSetParam } ::= 
	SEQUENCE (SIZE (1.. maxPrivateIEs)) OF
	PrivateIE-Field {{IEsSetParam}}

PrivateIE-Field {F1AP-PRIVATE-IES : IEsSetParam} ::= SEQUENCE {
	id					F1AP-PRIVATE-IES.&id				({IEsSetParam}),
	criticality			F1AP-PRIVATE-IES.&criticality		({IEsSetParam}{@id}),
	value				F1AP-PRIVATE-IES.&Value				({IEsSetParam}{@id})
}

END
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