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1 Introduction
During last RAN3 meeting, there are discussions on the information that should be included in F1 setup request/response messages. In this contribution, we make further analysis on the information and give our proposals accordingly.   
2 Discussion
OAM configuration

Since gNB is split into CU and DU, then how to make OAM configuration i.e. via DU or CU or both need to be considered. There are three possible alternatives as follows:

   Option 1: All parameters are configured to CU;
   Option 2: All parameters are configured to DU;
   Option 3: Part of the parameters are configured to DU and others are configured to CU;
Among the parameters that configured by OAM, most of them would be broadcast via system information. To decrease the unnecessary information transferred between CU and DU, it is an optimal solution for OAM to configure part of the parameters to DU and other part to CU.
As to the parameters that should be configured to CU or DU, considering physical/MAC/RLC layer is in DU and PDCP/RRC is in CU, so it is natural to configure the physical layer related parameters to DU directly, and configure the other parameters e.g. mobility related parameters to CU considering the parameters broadcast in system information. Based on the above principle, since for minimum SI, part of the information are radio resource related and part of the parameters are RRM related, to adopt a uniform option for the information in minimum SI, we propose to configure the minimum SI related parameters directly to DU.As to parameters for other SIBs, they could be configured to CU since the information contained in other SIBs are mobility related parameters. 
Proposal 1: Minimum SI related parameters should be configured to DU while other SIs related parameters should be configured to CU.

The information contained in F1 setup request/reponse message

In F1 setup request message, DU should provide the information which is needed for CU. The cell Access Related Info ac-Barring Info and Scheduling Info should be known to CU. Since they are configured to DU directly as proposal 1 suggested, it is obvious that these information should be included in F1 setup request message. 
Proposal 2: The information such as cell Access Related Info, ac-Barring Info and Scheduling Info should be included in F1 setup request message.
As to other parameters which need to be included in F1 setup request message, for NSA scenario, at least for initial SgNB addition procedure, some common parameters for SgNB need to be sent to UE via MCG SRB. According to the definition in LTE DC, the Pscell/scell related information to be configured to UE is included in RadioResourceConfigCommon(P)sCell. In proposal 1, it has been analyzed that minimum SI related parameters should be configured to DU. So, the radio resource related parameters as well as frequency information should be informed to CU.

Proposal 3: Radio resource related parameter i.e. radio Resource Config Common and frequency related parameters i.e. freq Info should be included in F1 setup request message.

Two alternatives are listed for the way to transport the minimum SI related parameters from DU to CU in F1 SETUP request message
· Alternative 1: Use explicit IE in F1 SETUP request message.The list of the IEs should follow RAN2 decision on the IE in system information
· Alternative 2: Use a RRC container in F1 SETUP request message which could be defined in RAN2.

Both of the alternatives could work. We have a little preference on alternative 2 since it is simpler and could avoid duplicated efforts in RAN3.
Proposal 4: It is proposed to introduce a RRC container which will include part of the minimum SI related information needed for CU in F1 setup request message. 
In the last meeting, we also discussed whether gNB-DU ID is needed. From our point of view, CU could identify the DU through the IP address of DU, i.e. CU could maintain a mapping between the IP addresses of DU and the cell list the DU supported. Based on this information, the CU could route the message to the corresponding node. There is no need to introduce a new gNB-DU ID.
Proposal 5: It is not necessary to introduce gNB-DU ID i.e. no need to include the ID in F1 SETUP REQUST message.
After CU receives F1 SETUP request message, as analyzed in [1], CU could decide which cell should be activated. So, in F1 SETUP response message, CU should inform DU the list of cells that should be activated. 

Proposal 6: It is proposed to include the cell list that should be activated in F1 setup response message.

It was also discussed in the last meeting whether CU/DU update is needed. The scenario of DU update is that DU updates the status of the serving cells e.g. the cell is enabled or disabled because of hardware error or OAM configuration. So there is requirement to support DU update procedure. With the information of the cells that is enabled, CU could to activate/deactivate the enabled cells according to current overall load status.
Proposal 7: It is proposed to support DU configuration update procedure to support the report of cell enable and disable. At the same time, it is also needed to support cell activation/deactivation command from CU to DU in the DU Update Acknowledge message. 
.    
3 Conclusion
Based on the discussion above, we have the following proposals:

Proposal 1: Minimum SI related parameters should be configured to DU while other SIB related parameters should be configured to CU.

Proposal 2: The information in cellAccessRelatedInfo ac-BarringInfo and SchedulingInfo should be included in F1 setup request message.

Proposal 3: Radio resource related parameter i.e.radioResourceConfigCommon and frequency related parameters i.e. freqInfo should be included in F1 setup request message.

Proposal 4: It is proposed to include a RRC container which includes part of the minimum SI related information that is needed for CU in F1 setup request message. 

Proposal 5: It is not necessary to introduce gNB-DU ID i.e.no need to include the ID in F1 SETUP REQUST message.

Proposal 6: It is proposed to include the cell list that should be activated in F1 setup response message.

Proposal 7: It is proposed to support DU configuration update procedure to support the report of cell enable and disable. At the same time, it is also needed to support cell activation/deactivation command from CU to DU in the DU Update Acknowledge message. 
The corresponding stage3 CR is provided as below
4 Reference
[1] R3-172805 TP for 38.401 on cell setup procedure
5 TP for 38.473

START OF FIRST CHANGES

8
F1AP procedures
8.1
List of F1AP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	F1 Setup
	F1 SETUP REQUEST
	F1 SETUP RESPONSE
	F1 SETUP FAILURE

	DU Configuration update
	DU CONFIGURATION UPDATE
	DU CONFIGURATION UPDATE ACKNOWLEDGE
	DU CONFIGURATION UPDATE  FAILURE


Table 2: Class 2 procedures

	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	
	


END OF FIRST CHANGES

START OF SECOND CHANGES

8.2
Interface Management procedures

8.2.1
Reset

8.2.1.1
General

The purpose of the Reset procedure is to initialise or re-initialise the F1AP UE-related contexts, in the event of a failure in the gNB-CU or gNB-DU. This procedure does not affect the application level configuration data exchanged during, e.g., the F1 Setup procedure.

The procedure uses non-UE associated signalling.
8.2.1.2
Successful Operation

8.2.1.2.1
Reset Procedure Initiated from the gNB-CU
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Figure 8.2.1.2.1-1: Reset procedure initiated from the gNB-CU. Successful operation.

In the event of a failure at the gNB-CU, which has resulted in the loss of some or all transaction reference information, a RESET message shall be sent to the gNB-DU.

At reception of the RESET message the gNB-DU shall release all allocated resources on F1 and radio resources related to the UE association(s) indicated explicitly or implicitly in the RESET message and remove the indicated UE contexts including F1AP ID.

After the gNB-DU has released all assigned F1 resources and the UE F1AP IDs for all indicated UE associations which can be used for new UE-associated logical F1-connections over the F1 interface, the gNB-DU shall respond with the RESET ACKNOWLEDGE message. The gNB-DU does not need to wait for the release of radio resources to be completed before returning the RESET ACKNOWLEDGE message.
8.2.1.2.2
Reset Procedure Initiated from the gNB-DU
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Figure 8.2.1.2.2-1: Reset procedure initiated from the gNB-DU. Successful operation.

In the event of a failure at the gNB-DU, which has resulted in the loss of some or all transaction reference information, a RESET message shall be sent to the gNB-CU.

At reception of the RESET message the gNB-CU shall release all allocated resources on F1 related to the UE association(s) indicated explicitly or implicitly in the RESET message and remove the F1AP ID for the indicated UE associations.
After the gNB-CU has released all assigned F1 resources and the UE F1AP IDs for all indicated UE associations which can be used for new UE-associated logical F1-connections over the F1 interface, the gNB-CU shall respond with the RESET ACKNOWLEDGE message.
8.2.1.3
Abnormal Conditions

8.2.2
Error Indication

8.2.2.1
General

The Error Indication procedure is initiated by a node in order to report detected errors in one incoming message, provided they cannot be reported by an appropriate failure message.

If the error situation arises due to reception of a message utilising UE associated signalling, then the Error Indication procedure uses UE associated signalling. Otherwise the procedure uses non-UE associated signalling.
8.2.2.2
Successful Operation
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Figure 8.2.2.2-1: Error Indication procedure, gNB-CU originated. Successful operation.
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Figure 8.2.2.2-2: Error Indication procedure, gNB-DU originated. Successful operation.

When the conditions defined in clause 10 are fulfilled, the Error Indication procedure is initiated by an ERROR INDICATION message sent from the receiving node.

The ERROR INDICATION message shall contain at least either the Cause IE or the Criticality Diagnostics IE. In case the Error Indication procedure is triggered by utilising UE associated signalling the gNB-CU UE F1AP ID IE shall be included in the ERROR INDICATION message. If the gNB-CU UE F1AP ID IE are not correct, the cause shall be set to appropriate value, e.g., “Unknown or already allocated gNB-CU UE F1AP ID” or “Unknown or inconsistent pair of UE F1AP ID”.
8.2.2.3
Abnormal Conditions 

8.2.3
F1 Setup 

8.2.3.1
General

The purpose of the F1 Setup procedure is to exchange application level data needed for the gNB-DU and the gNB-CU to correctly interoperate on the F1 interface. This procedure shall be the first F1AP procedure triggered after the TNL association has become operational. The procedure uses non-UE associated signalling.

This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received and clears gNB-CU overload state information at the gNB-DU. If the gNB-DU and gNB-CU do not agree on retaining the UE Contexts this procedure also re-initialises the F1AP UE-related contexts (if any) and erases all related signalling connections in the two nodes like a Reset procedure would do. 

8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: F1 Setup procedure: Successful Operation.

The gNB-DU initiates the procedure by sending a F1 SETUP REQUEST message including the appropriate data to the gNB-CU. The gNB-CU responds with a F1 SETUP RESPONSE message including the appropriate data.

The exchanged data shall be stored in respective node and used for the duration of the TNL association. When this procedure is finished, the F1 interface is operational and other F1 messages can be exchanged.
8.2.3.3
Unsuccessful Operation
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Figure 8.2.3.3-1: F1 Setup procedure: Unsuccessful Operation.

If the gNB-CU cannot accept the setup, it should respond with a F1 SETUP FAILURE and appropriate cause value.
8.2.3.4
Abnormal Conditions
8.2.X
DU Configuration Update 

8.2.X.1
General

The purpose of the DU Configuration Update is to update application level configuration data needed for CU and DU to interoperate correctly over the F1 interface.

The procedure uses non UE-associated signalling.
8.2.X.2
Successful Operation
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Figure 8.2.3.2-1: DU Configuration Update: Successful Operation.

The gNB-DU initiates the procedure by sending a DU CONFIGURATION UPDATE message including the appropriate data to the gNB-CU. The gNB-CU responds with a DU CONFIGURATION UPDATE ACKNOWLEDGE message including the cells that should be activate.
8.2.X.3
Unsuccessful Operation
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Figure 8.2.3.3-1: F1 Setup procedure: Unsuccessful Operation.

If the gNB-CU can not accept the update it shall respond with a DU CONFIGURATION UPDATE FAILURE message and appropriate cause value.

END OF SECOND CHANGES

START OF THIRD CHANGES

9
Elements for F1AP Communication

Editor’s Note: Clauses 9 describe the structure of the messages and information elements required for the F1AP protocol in tabular format. 
9.1
General

Subclauses 9.2 and 9.3 present the F1AP message and IE definitions in tabular format. The corresponding ASN.1 definition is presented in subclause 9.4. In case there is contradiction between the tabular format and the ASN.1 definition, the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional IEs, where the tabular format shall take precedence. 

The messages have been defined in accordance to the guidelines specified in TR 25.921 [7].

When specifying IEs which are to be represented by bitstrings, if not otherwise specifically stated in the semantics description of the concerned IE or elsewhere, the following principle applies with regards to the ordering of bits:

-
The first bit (leftmost bit) contains the most significant bit (MSB);

-
The last bit (rightmost bit) contains the least significant bit (LSB);

-
When importing bitstrings from other specifications, the first bit of the bitstring contains the first bit of the concerned information;
9.1.1
Tabular Format Contents

The following attributes are used for the tabular description of the messages and information elements: Presence, Range Criticality and Assigned Criticality. Their definition and use can be found in TS 38.413 [3].
9.2
Message Functional Definition and Content
9.2.1
Interface Management messages

9.2.1.1
RESET

This message is sent by both the gNB-CU and the gNB-DU and is used to request that the F1 interface, or parts of the F1 interface, to be reset.

Direction: gNB-CU ( gNB-DU and 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

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	CHOICE Reset Type
	M
	
	
	
	YES
	reject

	>F1 interface
	
	
	
	
	
	

	>>Reset All
	M
	
	ENUMERATED (Reset all,…)
	
	-
	

	>Part of F1 interface
	
	
	
	
	
	

	>>UE-associated logical F1-connection list
	
	1
	
	
	-
	

	>>>UE-associated logical F1-connection Item
	
	1 .. <maxnoofIndividualF1ConnectionsToReset>
	
	
	EACH
	reject

	>>>> gNB-CU UE F1AP ID
	O
	
	9.3.1.4
	
	-
	


	Range bound
	Explanation

	maxnoofIndividualF1ConnectionsToReset
	Maximum no. of UE-associated logical F1-connections allowed to reset in one message. Value is 256.


9.2.1.2
RESET ACKNOWLEDGE

This message is sent by both the gNB-CU and the gNB-DU as a response to a RESET message.

Direction: gNB-DU ( gNB-CU and 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

	UE-associated logical F1-connection list
	
	0..1
	
	
	YES
	ignore

	>UE-associated logical F1-connection Item
	
	1 .. <maxnoofIndividualF1ConnectionsToReset>
	
	
	EACH
	ignore

	>>gNB-CU UE F1AP ID
	O
	
	9.3.1.4
	
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofIndividualF1ConnectionsToReset
	Maximum no. of UE-associated logical F1-connections allowed to reset in one message. Value is 256.


9.2.1.3
ERROR INDICATION

This message is sent by both the gNB-CU and the gNB-DU and is used to indicate that some error has been detected in the node.

Direction: gNB-CU ( gNB-DU and 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
	ignore

	gNB-CU UE F1AP ID
	O
	
	9.3.1.4
	
	YES
	ignore

	Cause
	O
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.1.4
F1 SETUP REQUEST

This message is sent by the gNB-DU to transfer information for a TNL association.

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

	Served Cells
	
	1 ..  <maxCellinDU>
	
	Complete list of cells served by the DU
	YES
	reject

	>Cell ID
	M
	
	
	
	–
	–

	>Status
	M
	
	ENUMERATED(enable,disable)
	
	
	

	>DU to CU container
	
	
	
	Part of the information which is needed for CU, details could be further defined in RAN2.
	
	

	
	
	
	
	
	
	


9.2.1.5
F1 SETUP RESPONSE

This message is sent by the gNB-CU to transfer information for a TNL association.

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

	Cells To Activate
	
	1…
<maxCellinDU>
	
	
	
	

	>Cell ID
	M
	
	
	
	
	


9.2.1.6

F1 SETUP FAILURE

This message is sent by the gNB-CU to indicate F1 Setup failure.

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

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Time to wait
	O
	
	FFS
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.1.7
DU CONFIGURATION UPDATE
This message is sent by the gNB-DU to update the information for DU
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

	Served Cells
	
	1.. <maxCellinDU>
	
	Complete list of cells served by the DU
	YES
	reject

	>Cell ID
	M
	
	
	
	–
	–

	>Status
	M
	
	ENUMERATED(e)
	
	
	

	>DU to CU container
	
	
	
	Part of the information which is needed for CU, details could be further defined in RAN2.
	
	


9.2.1.8
DU CONFIGURATION UPDATE ACKNOWLEDGE
This message is sent by the gNB-CU to respond to the update from 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

	Cells To Activate
	
	1 .. 
<maxCellinDU>
	
	
	
	

	>Cell ID
	M
	
	
	
	
	


9.2.1.9

DU CONFIGURATION UPDATE FAILURE

This message is sent by the gNB-CU to indicate the failure of the update.

Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	YES
	reject

	Cause
	M
	
	
	
	YES
	ignore

	Time to wait
	O
	
	
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	
	
	YES
	ignore


END OF THIRD CHANGES
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