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Introduction
During the last RAN3 meeting, it was agreed to specify a solution to support multiple SCTP associations over the F1-C interface. The solution is captured in the BL CR for TS 38.473. In this contribution, we provide additional explanations and we propose a resolution for the remaining FFSs.
Discussion
First, we describe the procedure for establishing (and releasing) SCTP associations over the F1 interface. This is the procedure that has been discussed and agreed at the previous RAN3 meetings. 
The first step is the establishment of the first SCTP association:
· In the pre-operational phase, the gNB-DU is configured with the TNL address of the gNB-CU; 
· The gNB-DU initiates the setup of the first SCTP association toward the gNB-CU; 
· After the first SCTP association is established, the gNB-CU sends the F1 Setup Request message to the gNB-CU to start the establishment of the F1 interface; 
· After the F1 interface is established, the system is operational. The first SCTP association can be used for running both F1AP non-UE-associated procedures and F1AP UE-associated procedures, as indicated in TS 38.472 [1]. 
Let us assume that after some time that the network is in operation, the gNB-CU experiences load problems. 
· The gNB-CU may send a GNB-CU Configuration Update message to the gNB-DU to request the establishment of additional SCTP association(s);
· The gNB-DU initiates the setup of the requested additional SCTP associations (if supported). The additional SCTP associations are used only for F1AP UE-associated procedures, Initial UL RRC Message Transfer and Paging, as indicated in TS 38.472 [1]. The other non-UE-associated procedures always use the first SCTP association, as long as this first SCTP association is available.
This can potentially solve the load problems as the F1AP UE-associated messages can be distributed over the multiple SCTP associations. This includes also the Initial UL RRC Message Transfer messages and the Paging messages. Let us assume that after some time the load in the network decreases, the gNB-CU may decide to send another GNB-CU Configuration Update message to request the gNB-DU to remove (some of) the additional SCTP associations.
Proposal 1:	Agree on the proposed mechanism for establishing and releasing additional SCTP associations and remove the FFS from the BL CR for TS 38.473.
The remaining issue that needs to be addressed is how to distribute the UE-associated messages, the Initial UL RRC Message Transfer, and the Paging over the multiple SCTP associations. Assuming that the gNB-CU controls load balancing, then one simple solution is that the gNB-CU selects the SCTP association for each given UE and the gNB-DU needs to comply with the gNB-CU decision. In the following, we outline how this can be realized with minimal impact on the specifications. 
[bookmark: _Hlk503543355]First, we analyse the case where the establishment of the UE-associated logical F1-conneciton is initiated by the gNB-DU. This covers the cases of e.g., initial attach and state transition.
· The gNB-DU sends the Initial UL RRC Message Transfer message on any SCTP association. To guide the gNB-DU decision, the gNB-CU may optionally provide a weight factor for each SCTP association in the GNB-CU Configuration Update message. 
· The gNB-CU may reply on the same or a different SCTP association and the following signalling for this UE is always on this SCTP association selected by the gNB-CU. For the life-time of the UE context, the SCTP association cannot be changed any longer.
Second, we analyse the case where the establishment of the UE-associated logical F1-conneciton is initiated by the gNB-CU. This covers the cases of e.g., inter-gNB-DU handover and dual-connectivity.
· The gNB-CU sends UE Context Setup Request to the gNB-DU on any SCTP association. The gNB-DU needs to comply with the gNB-CU decision, and the following signalling for this UE is always on this SCTP association selected by the gNB-CU. For the life-time of the UE context, the SCTP association cannot be changed any longer. 
Proposal 2:	Agree on the proposed mechanism for distributing the UE-associated messages over the multiple SCTP associations: 
If the establishment of the UE-associated logical F1-conneciton is initiated by the gNB-DU:
· The gNB-DU sends the UL RRC Message Transfer message on any SCTP association. To guide the gNB-DU decision, the gNB-CU may optionally provide weight factors. The gNB-CU may reply on a different SCTP association. The following signalling is on the SCTP association selected by the gNB-CU. 
If the establishment of the UE-associated logical F1-conneciton is initiated by the gNB-CU:
· The gNB-CU sends the UE Context Setup Request message on any SCTP association. The following signalling is on the SCTP association selected by the gNB-CU. 
The proposed mechanism for distributing the UE-associated messages, Initial UL RRC Message Transfer and Paging over the multiple SCTP associations is in-line with the solution that is currently being defined for the NG interface. It has only been simplified with the objective of limiting the impact on the specification and the implementation complexity. This also considering the fact that certain features that are needed for the NG interface (such as graceful removal of AMF and release of the NGAP UE-TNLA-binding) are not applicable for the F1 interface.
Observation 1:	The proposed solution is in-line with the solution being defined for the NG interface and introduces minimal impact on specification and implementation complexity. 
Proposal 3:	Agree on the stage-2 TP describing the solution in R3-180420. 
Conclusion
In this contribution, we discussed the mechanism for establishing/releasing and distributing the UE-associated messages over multiple SCTP associations on the F1-C interface.
Proposal 1:	Agree on the proposed mechanism for establishing and releasing additional SCTP associations and remove the FFS from the BL CR for TS 38.473.
Proposal 2:	Agree on the proposed mechanism for distributing the UE-associated messages over the multiple SCTP associations: 
If the establishment of the UE-associated logical F1-conneciton is initiated by the gNB-DU:
· The gNB-DU sends the UL RRC Message Transfer message on any SCTP association. To guide the gNB-DU decision, the gNB-CU may optionally provide weight factors. The gNB-CU may reply on a different SCTP association. The following signalling is on the SCTP association selected by the gNB-CU. 

[bookmark: _In-sequence_SDU_delivery]If the establishment of the UE-associated logical F1-conneciton is initiated by the gNB-CU:
· The gNB-CU sends the UE Context Setup Request message on any SCTP association. The following signalling is on the SCTP association selected by the gNB-CU. 
Observation 1:	The proposed solution is in-line with the solution being defined for the NG interface and introduces minimal impact on specification and implementation complexity. 
Proposal 3:	Agree on the stage-2 TP describing the solution in R3-180420. 
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Annex 1: TP for BL CR to 38.473
[bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal 1 for TS 38.473
8.2.5	gNB-CU Configuration Update 
[bookmark: _Toc478169698][bookmark: _Toc493604360][bookmark: _Toc494264738][bookmark: _Toc500402419]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.
[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 Additional TNL Connectivity Information IE is included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, update the information received during F1 Setup and use it to establish additional TNL associations. The gNB-DU shall release any TNL association corresponding to endpoints the gNB-CU may have removed with the GNB-CU CONFIGURATION UPDATE message (FFS). 
The gNB-CU may initiate a further gNB-CU Configuration Update procedure only after a previous gNB-CU Configuration Update procedure has been completed.
Start of Text Proposal 2 for TS 38.473
[bookmark: _Toc272862845][bookmark: _Toc488218770][bookmark: _Toc493604435][bookmark: _Toc494264815][bookmark: _Toc496272572]9.3.2.X	TNL Connectivity Information
The TNL Connectivity Information IE identifies one or more transport endpoints to enable additional TNL associations to be established between the gNB-CU and the gNB-DU for F1-C operation. It contains one ore more Transport Layer Addresses. The Transport Layer Address is an IP address to be used for the F1 control plane transport beyond the SCTP association that was established prior to F1 Setup. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	List of F1-C TNL endpoints
	0..<maxnoofaddTNLeps>
	
	
	
	–
	–

	>Transport Layer Address
	M
	
	BIT STRING (1..160, ...)
	
	–
	–

	>Weight Factor
	O
	
	
	The definition is FFS.  Pending progress on NG interface. 
	
	



	Range bound
	Explanation

	maxnoofaddTNLeps
	Maximum no. of additional TNL endpoints. Value is FFS.



Editor’s note: Further details on the TNL Connectivity Information IE (if needed) are FFS.
End of Text Proposal for TS 38.473
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