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1 Introduction

In RAN3#97bis, the F1 setup procedure is discussed. However, some FFSs are left [1]. In this contribution, we will further address those FFSs.
2 Discussion 
1. “gNB-DU Name (FFS)” in F1 Setup Request message

In LTE, eNB name is defined for human readability by operator. Following the similar principle, gNB-DU Name can be optionally included.   
Proposal 1: the gNB-DU Name is optionally included. 

2. Served Cell information

The Served Cell information in LTE can be used as the start point:
	IE/Group Name
	Note

	 PCI
	Needed, it is configured by DU-OAM. 

	Cell ID
	It is NCI without gNB ID. 

In our understanding, DU-OAM will configure the NCI of each cell to gNB-DU. With NCI, the connected gNB-CU is determined via the gNB ID in NCI. However,  

it is unnecessary to send NCI of each cell to the gNB-CU since the gNB ID part of each NCI is the same. The efficient way is to include the gNB ID in F1 Setup Request message, and for each serving cell, only the NCI without gNB ID is included. 

	TAC
	Not needed, it can be configured by CU-OAM, and included in F1 Setup response message when such cell needs to be activated

	Broadcast PLMNs
	Not needed, it can be configured by CU-OAM, and included in F1 Setup response message when such cell needs to be activated

	>PLMN Identity
	

	CHOICE NR-Mode-Info
	

	>FDD
	

	>>FDD Info
	

	>>>UL NARFCN
	Needed, it is used to describe the DL/UL carrier of FDD, including DL/UL NR Absolute Radio Frequency Channel Number (NARFCN), and DL/UL transmission bandwidth

	>>>DL NARFCN
	

	>>>UL Transmission Bandwidth
	

	>>>DL Transmission Bandwidth
	

	>TDD
	

	>>TDD Info
	

	>>>EARFCN
	Needed, it is used to describe the TDD carrier, including NR Absolute Radio Frequency Channel Number (NARFCN), and transmission bandwidth

	>>>Transmission Bandwidth
	

	>>>Frame structure
	Needed, it is configured by DU-OAM. It can be used to define the frame structure. Should wait for the RAN1 discussions

	Number of Antenna Ports
	Needed, it is configured by DU-OAM. Should wait for the RAN1 discussions. 

	PRACH Configuration
	Needed, it is configured by DU-OAM. Should wait for the RAN1 discussions.


Proposal 2: in F1 Setup request message, gNB ID is included so as to verify the gNB-DU sets up F1 interface with the correct gNB-CU. 
Proposal 3: for served cell information, the NCI without gNB ID is included. 

Proposal 4: the Broadcast PLMNs and TAC are configured by CU-OAM, and can be included in F1 setup response message when activating the cell. 

With gNB ID in F1 setup request message, it is unnecessary to include gNB ID in F1 setup response message. 

        Proposal 5: gNB ID in F1 setup response message is not needed. 
3 Conclusions
In this contribution, we solve the FFSs for F1 setup procedure, and we have the following proposals:
Proposal 1: the gNB-DU Name is optionally included.
Proposal 2: in F1 Setup request message, gNB ID is included so as to verify the gNB-DU sets up F1 interface with the correct gNB-CU. 

Proposal 3: for served cell information, the NCI without gNB ID is included. 

Proposal 4: the Broadcast PLMNs and TAC are configured by CU-OAM, and can be included in F1 setup response message when activating the cell. 

Proposal 5: gNB ID in F1 setup response message is not needed.
The stage3 TPs are given below considering the above proposals. 
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---------------------------- Start of 1st TP ---------------------------
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 gNB-CU may include the Cells to be Activated List IE in the F1 SETUP RESPONSE message. The Cells to be Activated List IE includes a list of cells that the gNB-CU requests the gNB-DU to activate. The gNB-DU shall activate the cells included in the Cells to be Activated List IE. 
If the F1 SETUP REQUEST message contains the gNB-DU Name IE the gNB-CU may use this IE as a human readable name of the gNB-DU.
The gNB ID is included in F1 SETUP REQUEST message to verify that the gNB-DU sets up F1 interface with the correct gNB-CU. 
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.
---------------------------- End of 1st TP ---------------------------
---------------------------- Start of 2nd TP ---------------------------
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

	gNB ID
	M
	
	9.3.1.a
	
	YES
	reject

	gNB-DU ID
	M
	
	9.3.1.9
	
	YES
	reject

	gNB-DU Name 
	O
	
	PrintableString(SIZE(1..150, …))
	Human readable gNB-DU name 
	Yes
	ignore

	gNB-DU Served Cells List
	
	1
	
	List of cells configured in the gNB-DU
	
	

	>gNB-DU Served Cells Item
	
	1.. <maxCellingNBDU>
	
	
	YES
	reject

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	-

	>>gNB-DU System Information
	M
	
	FFS
	RRC container with system information owned by gNB-DU
	-
	-



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 be Activated List
	
	0.. 1
	
	
	
	

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	List of cells to be activated
	YES
	reject

	>>NR Local Cell ID
	M
	
	9.3.1.b
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	-
	-

	>>gNB-CU System Information
	M
	
	
	RRC container with system information owned by gNB-CU 
	-
	-

	>>Broadcast PLMNs 
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	-
	-

	    >>> PLMN Identity 
	
	
	9.3.1.c
	
	
	

	>>TAC 
	
	
	OCTET STRING (2)
	Tracking Area Code.
	-
	-


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by an gNB-DU. Value is FFS

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids. Value is FFS.




---------------------------- End of 2nd TP ---------------------------
---------------------------- Start of 3rd TP ---------------------------
9.2.1.7
GNB-DU CONFIGURATION UPDATE
This message is sent by the gNB-DU to transfer updated 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 To Add List
	
	0..1
	
	Complete list of added cells served by the gNB-DU
	YES
	reject

	>Served Cells To Add Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	-

	>>gNB-DU System Information
	M
	
	FFS
	RRC container with system information owned by gNB-DU
	-
	-

	Served Cells To Modify List
	
	0..1
	
	Complete list of modified cells served by the gNB-DU
	YES
	reject

	>Served Cells To Modify Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR Local Cell ID
	M
	
	9.3.1.b
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU. 
	-
	-

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	-

	>>gNB-DU System Information
	M
	
	FFS
	RRC container with system information owned by gNB-DU
	-
	-

	Served Cells To Delete List
	
	0..1
	
	Complete list of deleted cells served by the gNB-DU
	YES
	reject

	>Served Cells To Delete Item
	
	0 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR Local Cell ID
	M
	
	9.3.1.b
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU. 
	-
	-


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by an gNB-DU. Value is FFS.


9.2.1.8
GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
This message is sent by a gNB-CU to a gNB-DU to acknowledge update of 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 be Activated List
	
	0.. 1
	
	List of cells to be activated
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>NR Local Cell ID
	M
	
	9.3.1.b
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	-
	-

	>> gNB-CU System Information
	M
	
	FFS
	RRC container with system information owned by gNB-CU
	-
	-

	>>Broadcast PLMNs 
	
	1..<maxnoofBPLMNs>
	
	
	-
	-

	    >>>PLMN Identity 
	
	
	9.3.1.c
	
	
	

	>>TAC 
	
	
	OCTET STRING (2)
	Tracking Area Code
	-
	-

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by an gNB-DU. Value is FFS.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids, Value is FFS.




9.2.1.9
GNB-DU CONFIGURATION UPDATE FAILURE

This message is sent by the gNB-CU to indicate gNB-DU Configuration Update 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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.1.10
GNB-CU CONFIGURATION UPDATE
This message is sent by the gNB-CU to transfer updated 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 be Activated List
	
	0..1
	
	List of cells to be activated or modified
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>NR Local Cell ID
	M
	
	9.3.1.b
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	-
	-

	>> gNB-CU System Information
	M
	
	FFS
	RRC container with system information owned by gNB-CU
	
	

	>>Broadcast PLMNs 
	
	1..<maxnoofBPLMNs>
	
	
	-
	-

	     >>>PLMN Identity 
	
	
	9.3.1.c
	
	
	

	>>TAC 
	
	
	OCTET STRING (2)
	Tracking Area Code.
	-
	-

	Cells to be Deactivated List
	
	0..1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>NR Local Cell ID
	M
	
	9.3.1.b
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	-
	-


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by an gNB-DU. Value is FFS.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids, Value is FFS.


9.2.1.11
GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE
This message is sent by a gNB-DU to a gNB-CU to acknowledge update of 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

	Cells Failed to be Activated List
	
	0..1
	
	List of cells which are failed to be activated
	YES
	reject

	>Cells Failed to be Activated Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>NR Local Cell ID
	M
	
	9.3.1.b
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	-
	-

	>>Cause
	M
	
	9.3.1.2
	
	-
	-

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by an gNB-DU. Value is FFS.




9.2.1.12
GNB-CU CONFIGURATION UPDATE FAILURE

This message is sent by the gNB-DU to indicate gNB-CU Configuration Update 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

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


---------------------------- End of 3rd TP ---------------------------
---------------------------- Start of 4th TP ---------------------------
9.3.1.10
Served Cell Information

This IE contains cell configuration information of a cell in the gNB-DU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	 NR Local Cell ID 
	M
	
	
9.3.1.b
	The NR Cell ID without gNB ID, which can uniquely identify a cell under the gNB-CU.
	-
	-

	PCI 
	M
	
	
	Physical Cell ID
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	CHOICE NR-Mode-Info 
	M
	
	
	
	–
	–

	>FDD 
	
	
	
	
	
	

	>>FDD Info 
	
	1
	
	
	-
	-

	  >>>UL NARFCN
	M
	
	NARFCN

9.3.1.d
	The NR UL operating bands defined in TS38.104[XXX]
	–
	–

	>>>DL NARFCN
	M
	
	NARFCN

9.3.1.d
	The NR DL operating bands defined in TS38.104[XXX]
	–
	–

	>>>UL Transmission bandwidth
	M
	
	Transmission bandwidth 

9.3.1.e
	
	–
	–

	>>>DL Transmission bandwidth
	M
	
	Transmission bandwidth 

9.3.1.e
	
	–
	–

	>TDD 
	
	
	
	
	–
	–

	>>TDD Info 
	
	1
	
	
	–
	

	    >>>NARFCN
	M
	
	9.3.1.d
	The NR TDD operating bands defined in TS38.104[XXX]
	–
	–

	   >>>Transmission Bandwidth 
	M
	
	Transmission bandwidth 

9.3.1.e
	
	–
	–

	   >>>Frame structure 
	M
	
	Frame structure 

9.3.1.f
	
	–
	–

	Number of Antenna Ports 
	O
	
	9.3.1.g
	
	YES
	ignore

	PRACH Configuration 
	O
	
	9.3.1.h
	
	YES
	ignore


	
	

	
	


Editor’s note: It is also FFS whether to include other additional parameters, if any.
---------------------------- End of 4th TP ---------------------------
---------------------------- Start of 5th TP ---------------------------
9.3.1.a
gNB ID
The gNB ID is used to uniquely identify a gNB-CU under the same PLMN.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	gNB ID
	M
	
	BIT STRING (22, …, 32)
	
	–
	–


9.3.1.b
NR Local Cell ID
The NR Local Cell ID is used to uniquely identify a cell of gNB-CU, it is NR Cell Identity without gNB ID.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR Local Cell Identity
	M
	
	BIT STRING (4, …, 14)
	The NR Cell Identity (NCI) without gNB ID, where NCI consists of gNB ID and NR Local Cell Identity
	–
	–


9.3.1.c
PLMN Identity

This information element indicates the PLMN Identity.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	OCTET STRING (3)
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).


9.3.1.d
NARFCN

The NR Absolute Radio Frequency Channel Number defines the carrier frequency used in a cell for a given direction (UL or DL) in FDD or for both UL and DL directions in TDD.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NARFCN
	M
	
	INTEGER (0..maxNARFCN)
	The relation between NARFCN and carrier frequency (in MHz) are defined in TS 38.104 [XXX].


	Range bound
	Explanation

	maxNARFCN
	Maximum value of NARFCNs. Value is FFS.


9.3.1.e
Transmission Bandwidth

The Transmission Bandwidth IE is used to indicate the UL or DL transmission bandwidth.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Transmission Bandwidth
	M
	
	ENUMERATED (FFS)
	


9.3.1.f
Frame structure 
The Frame Structure IE is used to indicate the frame structure of the cell.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Frame Structure
	M
	
	FFS
	


9.3.1.g
Number of Antenna Ports

The Number of Antenna Ports IE is used to indicate the number of cell specific antenna ports.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Number of Antenna Ports
	
	
	ENUMERATED (FFS)
	


9.3.1.h
PRACH Configuration 

This IE indicates the PRACH resources used in the served cell.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PRACH Configuration
	M
	
	FFS
	
	–
	–


---------------------------- End of 5th TP ---------------------------
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