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1
Introduction
In current Stage-2 and Stage-3 F1AP, it is FFS on the weight factor for multiple-SCTP association, and whether the Initial UL RRC Message Transfer will use the SCTP associations for UE-associated provide or not. This contribution analyses the issues, and proposes the corrections. 

2 Discussion

In previous RAN3 meetings, it was agreed that F1AP align with NGAP for multiple-SCTP association. So it is worthy to check how the Weight Factor is used for NGAP multiple SCTP associations. For NGAP, the detailed behaviour on how the Weight Factor is used is defined TS 23.501 ([1]) and TS 23.502 ([2]), which is copied as below: 
--- Text from TS 23.501 ---

5.21.1.1 TNL associations
…

The AMF shall be able to indicate to the 5G-AN node the set of TNL associations used for UE-associated signalling and the set of TNL associations used for non-UE associated signalling.
…

5.21.1.3
N2 TNL association selection

The 5G-AN node shall consider the following factors for selecting a TNL association for the AMF for the initial N2 message e.g. N2 INITIAL UE MESSAGE:

-
Availability of candidate TNL associations.

-
Weight factors of candidate TNL associations.
---
--- Text from TS 23.502 ---

4.2.7.1 N2 Configuration

…

The AMF supplies the 5G-AN node with information about:

a)
the AMF Name and the GUAMI(s) configured on that AMF Name;

b)
the set of TNL associations to be established between the NG-RAN node and the AMF;

c)
weight factor associated with each of the TNL association within the AMF; and

d)
weight factor of the AMF within the AMF set; and

e)
(optional) for each GUAMI(s) configured on that AMF the corresponding backup AMF Name.

The weight factors are used for load distribution of the initial N2 messages. The AMF chooses whether or not to use the same TNL association for the initial N2 message and subsequent messages for that UE. TNL associations configured with a weight factor set to zero are not permitted for the initial N2 message, but can be used for subsequent N2 messages.

Deployments that rely solely on 5GC-based load balancing can set the weight factors associated with TNL associations that are permitted for the initial N2 message to the same value.

---
As described above, when the NG-RAN node needs to send the Initial N2 message, e.g. INITIAL UE MESSAGE, the NG-RAN node selects the SCTP association based on 1) Availability of candidate TNL associations. 2). Weight factors of candidate TNL associations. The AMF can decide whether the same SCTP association is used for the Initial N2 message, and the subsequent messages for that UE. When the weight factor is set to 0, the related SCTP association cannot be used for Initial N2 message, but can be used for subsequent N2 messages for that UE.
Observation 1: in NGAP, the weight factor is used for load distribution of the Initial N2 message. 

Observation 2: The Initial N2 messages are sent via the SCTP association used for UE-associated signalling.
The weight factor can support the load balancing in a virtualized deployment. In case a specific TNL association used for UE-associated signalling is overloaded, the NG-RAN node can use other TNL associations based on the weight factor. It also gives the deployment freedom to the operator when multiple SCTP associations are used for UE-associated signaling, e.g. some TNL associations are used for both Initial N2 message and subsequent N2 messages for the UEs, while other TNL associations are not allowed for Initial N2 message, but only used for subsequent N2 messages. 
These reasons are still valid for F1AP Multiple-SCTP association. It is beneficial for F1AP to align with NGAP regarding the weight factor and SCTP association for Initial F1 message, i.e. Initial UL RRC Message Transfer. In detail, for the SCTP associations used for UE-associated signalling:
· Weight Factor is used for load distribution of the Initial UL RRC Message Transfer. 
· When the Weight Factor is set to 0, the SCTP association is not permitted for Initial UL RRC Message Transfer, but can be used for subsequent F1 messages for the UE. 
In last meeting, there was a proposal to remove Weight Factor in F1AP, and send the Initial UL RRC Message Transfer via SCTP association used for non-UE-associated signalling. This not only lose the benefit of multiple-SCTP association, but also can cause serious issue. F1 only use one SCTP association for non-UE-associated signalling. A CU can server signifncant number of UEs. The only SCTP association can be come the bottleneck for UE Initial Access.
Proposal 1: It is proposed to align F1AP with NGAP regarding the Weight Factor, and how the Weight Factor is used for load distribution the Initial UL RRC Message Transfer procedure.  
3
Conclusions
In this paper, we analyzed the Weight Factor for F1 Multiple SCTP association. Our proposal is:

Observation 1: in NGAP, the weight factor is used for load distribution of the Initial N2 message. 

Observation 2: The Initial N2 messages are sent via the SCTP association used for UE-associated signalling.
Proposal 1: It is proposed to align F1AP with NGAP regarding the Weight Factor, and how the Weight Factor is used for load distribution the Initial UL RRC Message Transfer procedure.  
The proposed Stage-2 TP can be found at the end of this contribution.

The proposed Stage-3 TP can be found at ([4])
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Start of the modification

8.X2

Multiple TNLAs for F1-C
In the following, the procedure for managing multiple TNLAs for F1-C is described.
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Figure 8.X.1: Managing multiple TNLAs for F1-C.
1. The gNB-DU establishes the first TNLA with the gNB-CU using a configured TNL address. 

2. – 3. Once the TNLA has been established, the gNB-DU initiates the F1 setup procedure to exchange application level configuration data 
4. – 5. When needed, the gNB-CU may add additional TNL Endpoint(s) to be used for F1-C signalling between the gNB-CU and the gNB-DU pair using the gNB-CU Configuration Update procedure. The gNB-CU Configuration Update procedure also allows the gNB-CU to request the gNB-DU to modify or release TNLA(s). 


The weight factors are used for load distribution of the INITIAL UL RRC MESSAGE TRANSFER message. The gNB-CU chooses whether or not to use the same TNL association for the INITIAL UL RRC MESSAGE TRANSFER message and subsequent messages for that UE. TNL associations configured with a weight factor set to zero are not permitted for the INITIAL UL RRC MESSAGE TRANSFER message, but can be used for subsequent F1AP messages for the UE.
When the gNB-DU needs to send the INITIAL UL RRC MESSAGE TRANSFER message, the gNB-DU shall consider the following factors for selecting a TNL association:

-
Availability of candidate TNL associations.

-
Weight factors of candidate TNL associations.
The F1AP UE TNLA binding is a binding between a F1AP UE association and a specific TNL association for a given UE. After the F1AP UE TNLA binding is created, the gNB-CU can update the UE TNLA binding by sending the F1AP message for the UE to the gNB-DU via a different TNLA. The gNB-DU shall update the F1AP UE TNLA binding with the new TNLA. 
End of the modification
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