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Introduction
In this contribution, we propose the following clarifications and corrections for TS 38.473 [1]:
1. UE-associated vs non-UE-associated procedures: clarify which F1 procedures are UE-associated and which F1 procedures are non-UE associated. 
2. gNB-CU Configuration Update: align the text in sections 8 and 9 by adding the list of successfully / failed TNL associations in the gNB-CU Configuration Update Ack message.
These clarifications are needed to correctly support multiple SCTP associations over the F1 interface.
We also propose to remove the TNL weight factor in F1AP. The reason is that, differently than for NG, a single TNL association is used for non-UE-associated procedures over F1 (see TS 38.472). Therefore, the Initial UL RRC Message Transfer message can only be sent on this TNL association and the weight factor is redundant. 
In the following, we elaborate more on the reason for the suggested changes. 
Discussion
We observe that in the description of some procedures in TS 38.473 [1] it is not clearly indicated whether they use UE-associated or non-UE-associated signalling. We believe that it is useful to clarify this aspect in the specifications, because it helps to understand which procedures can use multiple TNL associations, as per the description in TS 38.472 [2].
Proposal 1:	For each procedure, clarify whether it employs UE-associated signalling or non-UE-associated signalling. 
In relation to the mechanism for supporting multiple TNL associations over F1, we observe that there is currently an inconsistency between the procedure description (section 8) and the tabular of the messages (section 9). Specifically, in the procedure description the following is stated:
The gNB-DU shall report to the gNB-CU, in the gNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s) with the gNB-CU as follows:
-	A list of TNL address(es) with which the gNB-DU successfully established the TNL association shall be included in the gNB-CU TNL Setup List IE;
-	A list of TNL address(es) with which the gNB-DU failed to establish the TNL association shall be included in the gNB-CU TNL Failed to Setup List IE.
However, in the tabular of the gNB-CU Configuration Update Acknowledge message, the two lists mentioned above are not present. We propose to add these lists to the tabular of the gNB-CU Configuration Update Acknowledge message in section 9. 
There are also a few inconsistencies in the use of the terminology in sections 8 and 9. For example, in section 8 there is a reference to gNB-CU Transport Layer Address to Update List IE. However, in section 9 this list is defined as gNB-CU Transport Layer Address to be Modified List IE. We propose to align the terminology in both sections 8 and 9 with the terminology that is adopted for NGAP in TS 38.413 [4].
Proposal 2:	Add the list of TNL addresses that have been successfully setup and the list of TNL addresses that failed to setup in the gNB-CU Configuration Update Ack message and align corresponding terminology with TS 38.413.  
Over the NG interface, multiple TNL associations (TNLAs) can be used for non-UE-associated procedures (at the same time). The gNB can then select on which of these TNLAs to send the Initial UE Message. To guide the gNB decision, the AMF provides a weight-factor for each TNLA. The weight-factor can be for example proportional to the load, so that the Initial UE Message load can be distributed over multiple TNLAs.
On the other hand, on the F1 interface there is a single TNLA that can be used for non-UE-associated procedures at a given time (see TS 38.472). In this case, considering that the Initial UL RRC Message Transfer is a non-UE-associated procedure, the gNB-DU can only send the message on the single TNLA used for non-UE-associated procedures. The gNB-DU cannot distribute the load for the Initial UL RRC Message Transfer over multiple TNLAs. In fact, we believe that distributing the load for the Initial UL RRC Message Transfer is not strictly necessary for the first release. If needed, this option can be introduced in future releases. 
Meanwhile, this implies that the TNL weight factor is not needed, as the gNB-DU can only send the Initial UL RRC Message Transfer on one TNLA. Therefore, we propose to remove it from the F1AP. Upon receiving the Initial UL RRC Message Transfer, the gNB-CU can select a different TNLA and send subsequent signalling for this UE on this new TNLA (using triangular redirection as in TS 23.501).
Proposal 3:	The TNL weight factors are not needed in F1AP.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed clarifications and corrections related to the supported of multiple SCTP associations over the F1 interface.   
Proposal 1:	For each procedure, clarify whether it employs UE-associated signalling or non-UE-associated signalling. 
Proposal 2:	Add the list of TNL addresses that have been successfully setup and the list of TNL addresses that failed to setup in the gNB-CU Configuration Update Ack message and align corresponding terminology with TS 38.413.  
Proposal 3:	The TNL weight factors are not needed in F1AP.
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Start of Text Proposal 1 for TS 38.473
[bookmark: _Toc507796139][bookmark: _Toc502835499]8.2.4	gNB-DU Configuration Update 
[bookmark: _Toc502835500][bookmark: _Toc507796140]8.2.4.1	General
The purpose of the gNB-DU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and the gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
8.2.4.2	Successful Operation
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Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation.
The gNB-DU initiates the procedure by sending a GNB-DU CONFIGURATION UPDATE message to the gNB-CU including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU responds with GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. 
The updated configuration data shall be stored in both nodes and used as long as there is an operational TNL association or until any further update is performed.
If Served Cells To Add Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall add cell information according to the information in the Served Cell Information IE. For SA operation, the gNB-DU shall include the gNB-DU System Information IE.
If Served Cells To Modify Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall modify information of cell indicated by Old NCGI IE according to the information in the Served Cell Information IE.
If Served Cells To Delete Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall delete information of cell indicated by Old NCGI IE.
If Cells to be Activated Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall activate the cell indicated by NCGI IE and reconfigure the physical cell identity for cells for which the PCI IE is included.
If Cells to be Activated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message and the indicated cells are already activated, the gNB-DU shall update the cell information received in Cells to be Activated List Item IE.
The gNB-DU may initiate a further gNB-DU Configuration Update procedure only after a previous gNB-DU Configuration Update procedure has been completed.
Start of Text Proposal 2 for TS 38.473
[bookmark: _Toc507796144][bookmark: _Toc502835504]8.2.5	gNB-CU Configuration Update 
[bookmark: _Toc502835505][bookmark: _Toc507796145]8.2.5.1	General
The purpose of the gNB-CU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
[bookmark: _Toc478169699][bookmark: _Toc493604361][bookmark: _Toc494264739][bookmark: _Toc500402420]8.2.5.2	Successful Operation
[bookmark: _MON_1567335512]
Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation.
The gNB-CU initiates the procedure by sending a GNB-CU CONFIGURATION UPDATE message including the appropriate updated configuration data to the gNB-DU. The gNB-DU responds with a GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. 
The updated configuration data shall be stored in the respective node and used as long as there is an operational TNL association or until any further update is performed.
If Cells to be Activated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall activate the cell indicated by NCGI IE and reconfigure the physical cell identity for which the PCI IE is included.
If Cells to be Deactivated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall deactivate the cell indicated by NCGI IE.
If Cells to be Activated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message and the indicated cells are already activated, the gNB-DU shall update the cell information received in Cells to be Activated List Item IE.
If the gNB-CU Transport Layer Address To be Added List IE is contained in the gNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, use it to establish the TNL association(s) with the gNB-CU. The gNB-DU shall report to the gNB-CU, in the gNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s) with the gNB-CU as follows:
-	A list of TNL address(es) with which the gNB-DU successfully established the TNL association shall be included in the gNB-CU TNL Setup List IE;
-	A list of TNL address(es) with which the gNB-DU failed to establish the TNL association shall be included in the gNB-CU TNL Failed tTo Setup List IE.
If the gNB-CU Transport Layer Address To be Removed List IE is contained in the gNB-CU CONFIGURATION UPDATE message the gNB-DU shall, if supported, initiate removal of the TNL association(s) indicated by the received gNB-CU Transport Layer Address towards the gNB-CU.
If the gNB-CU Transport Layer Address To Update be Modified List IE is contained in the gNB-CU CONFIGURATION UPDATE message the gNB-DU shall, if supported, overwrite the previously stored information for the related TNL Association. 
If the TNL usage IE or the TNL Weight Factor IE is included in the gNB-CU Transport Layer Address To Add List IE or the gNB-CU Transport Layer Address To Update List IE, the NG-RAN nodegNB-DU shall, if supported, use it as described in TS 38.472 ([x2]).
Start of Text Proposal 3 for TS 38.473
8.4.1 	Initial UL RRC Message Transfer
[bookmark: _Toc493604385][bookmark: _Toc494264762][bookmark: _Toc500327612]8.4.1.1	General
The purpose of the Initial UL RRC Message Transfer procedure is to transfer the initial RRC message as an UL PDCP-PDU to the gNB-CU. The procedure uses non-UE associated signalling.
[bookmark: _Toc493604386][bookmark: _Toc494264763][bookmark: _Toc500327613]8.4.1.2	Successful operation
[bookmark: _MON_1561451001][image: ]
Figure 8.4.1.2-1: Initial UL RRC Message Transfer procedure.
If the DU to CU RRC Information IE is not included in the INITIAL UL RRC MESSAGE TRANSFER the gNB-CU shall reject the UE under the assumption that the gNB-DU is not able to serve such UE. If the gNB-DU is able to serve the UE, the gNB-DU shall include the DU to CU RRC Information IE.
[bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal 4 for TS 38.473
[bookmark: _Toc493604387][bookmark: _Toc494264764][bookmark: _Toc500500884]8.4.2 	DL RRC Message Transfer
[bookmark: _Toc493604388][bookmark: _Toc494264765][bookmark: _Toc500500885]8.4.2.1	General
The purpose of the DL RRC Message Transfer procedure is to transfer an RRC message as a DL PDCP-PDU to the gNB-DU. The procedure uses UE-associated signalling.
[bookmark: _Toc493604389][bookmark: _Toc494264766][bookmark: _Toc500500886]8.4.2.2	Successful operation
[bookmark: _MON_1561451469]
Figure 8.4.2.2-1: DL RRC Message Transfer procedure.
If a UE-associated logical F1-connection exists, the DL RRC MESSAGE TRANSFER message shall contain the gNB-DU UE F1AP ID IE, which should be used by gNB-DU to lookup the stored UE context. 
The DL RRC MESSAGE TRANSFER message shall include, if available, the old gNB-DU UE F1AP ID IE so that the gNB-DU can retrieve the existing UE context in RRC connection reestablishment procedure.
Start of Text Proposal 5 for TS 38.473
[bookmark: _Toc502835538][bookmark: _Toc507796178]8.4.3	UL RRC Message Transfer
[bookmark: _Toc502835539][bookmark: _Toc507796179]8.4.3.1	General
The purpose of the UL RRC Message Transfer procedure is to transfer an RRC message as an UL PDCP-PDU to the gNB-CU. The procedure uses UE-associated signalling.
[bookmark: _Toc502835540][bookmark: _Toc507796180]8.4.3.2	Successful operation
[image: ]
Figure 8.4.3.2-1: UL RRC Message Transfer procedure
When the gNB-DU has received from the radio interface an RRC message to which a UE-associated logical F1-connection for the UE exists, the gNB-DU shall send the UPLINK RRC TRANSFER message to the gNB-CU including the RRC message as a RRC-Container IE. 
Start of Text Proposal 6 for TS 38.473
[bookmark: _Toc493604408][bookmark: _Toc494264785][bookmark: _Toc500327647][bookmark: _Toc502835557][bookmark: _Toc507796196]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

	>>NCGI
	M
	
	9.3.1.12
	
	-
	-

	>> gNB-CU System Information
	M
	
	9.3.1.x6
	RRC container with system information owned by gNB-CU
	
	

	
	
	
	
	
	
	

	>>PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	-

	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

	>>NCGI
	M
	
	9.3.1.12
	
	-
	-

	gNB-CU TNL Tto be Added List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL tTo be Added Item IEs
	
	1..<maxnoofTNLAssociationsEndPoints>
	
	
	YES
	ignore

	>>gNB-CU Transport Layer Address
	M
	Transport Layer Address
9.3.2.x
	
	Transport Layer Address of the gNB-CU.
	YES
	ignore

	>>TNL Usage
	M
	
	ENUMERATED (ue, non-ue, both, …)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [x2].
	YES
	ignore

	>>TNL Weight Factor
	M
	
	INTEGER (0..255)
	
	YES
	ignore

	gNB-CU TNL tTo be Removed List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Tto be Removed Item IEs
	
	1..<maxnoofTNLEndPointsmaxnoofTNLAssociations>
	
	
	YES
	ignore

	>>gNB-CU Transport Layer Address
	M
	
	
	Transport Layer Address of the gNB-CU.
	YES
	ignore

	gNB-CU TNL tTo beUpdate Modified List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL tTo beUpdate Modified Item IEs
	
	1..<maxnoofTNLEndPointsmaxnoofTNLAssociations>
	
	
	YES
	ignore

	>>gNB-CU Transport Layer Address
	M
	
	
	Transport Layer Address of the gNB-CU.
	YES
	ignore

	>>TNL Usage
	O
	
	ENUMERATED (ue, non-ue, both, …)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [x2].
	YES
	ignore

	>>TNL Weight Factor
	O
	
	INTEGER (0..255)
	
	YES
	ignore



	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.

	maxnoofTNLAssociationsEndPoints
	Maximum no. of TNL Associations between the gNB-CU and the gNB-CUEnd Points in the gNB-CU. 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

	Transaction ID
	M
	
	9.3.1.23
	
	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 CGI
	M
	
	9.3.1.12
	
	-
	-

	>>Cause
	M
	
	9.3.1.2
	
	-
	-

	gNB-CU TNL Setup List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Setup Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	YES
	ignore

	>>gNB-CU Transport Layer Address
	M
	
	Transport Layer Address
9.3.2.x
	Transport Layer Address of the gNB-CU.
	YES
	ignore

	gNB-CU TNL Failed to Setup List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Failed To Setup Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	
	

	>>gNB-CU Transport Layer Address
	M
	
	Transport Layer Address
9.3.2.x
	Transport Layer Address of 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 a gNB-DU. Value is 512.

	maxnoofTNLAssociations
	Maximum no. of TNL Associations between the gNB-CU and the gNB-CU. Value is FFS.



End of Text Proposal for TS 38.473
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