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Introduction
In this contribution, we propose to capture the description of the procedure for establishing multiple TNL associations over F1 in the RAN3 stage-2 specifications (i.e., TS 38.401). A clear description of this procedure is needed to guarantee interoperability over the F1. In the following, we elaborate more on the reason for the proposal and on the description of the solution. 
Discussion
The stage-2 description of the solution for supporting multiple TNL associations over NG is provided in the SA2 specifications 23.501 [2] and 23.502 [3]. On the other hand, such stage-2 description is currently missing for the F1 interface. Even if the solutions over NG and F1 are aligned to some extent, we believe that it would be beneficial to have a dedicated stage-2 description of the F1 solution in a RAN3 specification. This would avoid confusion and favour interoperability. 
[bookmark: _Hlk510635304]The question can be raised on which specification to use between TS 38.401 and TS 38.470. Since all the procedures involving the F1 interface are currently captured in TS 38.401, we believe that also this mechanism should be captured in TS 38.401.  
Proposal 1:	Capture a stage-2 description of the solution for supporting multiple TNL associations over F1 in TS 38.401.  
In the following, we discuss specifically the procedure for establishing multiple TNL associations (TNLA) over F1. The procedure is illustrated in Figure 1. 
0. In the pre-operational phase, the gNB-DU is configured with one TNL address of the gNB-CU.  
1. – 2. The gNB-DU sends the INIT message to the gNB-CU using the available TNL address to setup the first TNLA (TNLA1 in Figure 1). The gNB-CU replies with INIT ACK to finalize the establishment of the TNLA.
3. – 4. After the first TNLA 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 first TNLA association can be used for both non-UE-associated and UE-associated procedures, as indicated in TS 38.472.
5. – 6. If/when needed, the gNB-CU can decide to setup additional TNLAs. The gNB-CU sends the gNB-CU Configuration Update message requesting the gNB-DU to setup additional TNLAs. For each additional TNLA, the gNB-CU provides a TNL address. It also indicates whether the TNLA can be used for UE-associated procedures, non-UE-associated procedures, or both. As indicated in TS 38.472, only one TNLA can be used for non-UE-associated procedures. If supported, the gNB-DU checks whether it is possible to initiate the setup of the additional TNLAs (e.g., it checks whether the TNLA addresses provided by the gNB-CU are valid). The gNB-DU sends the gNB-CU Configuration Update Acknowledge message indicating which TNLAs have been accepted and which TNLAs have been rejected. 
7. – 8. The gNB-DU sends INIT messages to the gNB-CU (using the TNL addresses provided by the gNB-CU in step 5) to setup the additional TNLAs that have been accepted. The gNB-CU replies with INIT ACK messages to finalize the establishment of the new TNLAs. For simplicity in Figure 1 only one new TNLA (TNLA2 in Figure 1) is established.
NOTE: After a new TNL is established, there should be an F1AP procedure (gNB-DU initiated) to confirm to the application-layer (F1AP) that the new TNLA is now operational. The initiating message of the procedure should contain at least the gNB-DU ID. In this way, the gNB-CU recognizes the gNB-DU at application-layer. A similar procedure seems to be needed also on the NG interface for this purpose (currently not present).



Figure 1: Establishment of multiple TNLAs.
We conclude with the following proposal.
Proposal 2:	Capture the proposed procedure for establishing multiple TNLs in TS 38.401.  
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed the setup of multiple TNLs over the F1 interface.   
[bookmark: _Hlk510297153]Proposal 1:	Capture a stage-2 description of the solution for supporting multiple TNL associations over F1 in TS 38.401.  
Proposal 2:	Capture the proposed procedure for establishing multiple TNLs in TS 38.401.  
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In the following, the procedure for establishing multiple TNLAs over F1-C is described.


Figure 8.X.1: Establishment of multiple TNLAs on F1-C.

0. In the pre-operational phase, the gNB-DU is configured with one TNL address of the gNB-CU.  
1. – 2. The gNB-DU sends the INIT message to the gNB-CU using the available TNL address to setup the first TNLA (TNLA1 in Figure 1). The gNB-CU replies with INIT ACK to finalize the establishment of the TNLA.
3. – 4. After the first TNLA 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 first TNLA association can be used for both non-UE-associated and UE-associated procedures, as indicated in TS 38.472.
5. – 6. If/when needed, the gNB-CU can decide to setup additional TNLAs. The gNB-CU sends the gNB-CU Configuration Update message requesting the gNB-DU to setup additional TNLAs. For each additional TNLA, the gNB-CU provides a TNL address. It also indicates whether the TNLA can be used for UE-associated procedures, non-UE-associated procedures, or both. As indicated in TS 38.472, only one TNLA can be used for non-UE-associated procedures. If supported, the gNB-DU checks whether it is possible to initiate the setup of the additional TNLAs (e.g., it checks whether the TNLA addresses provided by the gNB-CU are valid). The gNB-DU sends the gNB-CU Configuration Update Acknowledge message indicating which TNLAs have been accepted and which TNLAs have been rejected. 
7. – 8. The gNB-DU sends INIT messages to the gNB-CU (using the TNL addresses provided by the gNB-CU in step 5) to setup the additional TNLAs that have been accepted. The gNB-CU replies with INIT ACK messages to finalize the establishment of the new TNLAs. For simplicity in Figure 1 only one new TNLA (TNLA2 in Figure 1) is established.
NOTE: After a new TNL is established, there should be an F1AP procedure (gNB-DU initiated) to confirm to the application-layer that the new TNLA is now operational. The initiating message of the procedure should contain at least the gNB-DU ID, so that the gNB-CU recognizes the gNB-DU at application-layer.
Editor’s note: The procedure discussed in the NOTE above is needed also on NG interface.
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