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1 Introduction

The textual description of F1 Setup and F1 Removal has contradicting statements in stage 3 specs for RAN Sharing case. This paper addresses this issue.

2 Discussion

Clarifications for RAN Sharing was added to TS 38.473 in RAN3 #104 via CR R3-193260. However, we think there are two textual descriptions in TS 38.473 for F1 Setup and F1 Removal procedures, which needs to be clarified for RAN Sharing case. The sections below detail the issues and the proposals.
2.1 F1 Setup Procedure

The F1 Setup textual description states a new F1 Setup procedure will erase configuration data from the previous F1 Setup procedure as shown below. 

	TS38.473

This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. 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. 


Contradicting to the above, for RAN sharing case, a note is added in F1 Setup procedure to state that, each F1-C Interface Instance shall send F1 Setup over shared TNLA.
	TS38.473

NOTE:
If F1-C signalling transport is shared among multiple F1-C interface instances, one F1 Setup procedure is issued per F1-C interface instance to be setup, i.e. several F1 Setup procedures may be issued via the same TNL association after that TNL association has become operational.


We have the following observations:

Observation 1: For Non-Shared TNLA, a new F1 Setup procedure shall erase configuration data from the previous F1 Setup procedure

Observation 2: For Shared TNLA, F1 Setup procedure from one F1-C Interface Instance shall not erase the configuration data of the other F1-C Interface Instances, when multiple F1 Setup procedures are initiated for each F1-C Interface Instance.

Observation 3: For Shared TNLA, F1 Setup procedure from the same F1-C Interface Instance shall erase the configuration data from the previous F1 Setup procedure, when multiple F1 Setup procedures are initiated for the same F1-C Interface Instance.

Based on the above observation, in current TS38.473, only observation 1 is captured, but the observation 2 and 3 are missing. Hence, we propose to add a note into the stage 3 specification for RAN sharing case in F1 Setup procedure to clarify the textual description on F1 Setup procedure erasing the existing configuration data.

Proposal 1: If F1-C signaling transport is shared among multiple F1-C interface instances, the F1 Setup procedure per F1-C interface instance, shall not erase application level configuration data of other F1-C interface instances.

2.2 F1 Removal Procedure

The textual descriptions in EN-DC X2 Removal procedure from TS 36.423 and Xn Removal procedure from TS 38.423, indicates that purpose of X2/Xn Removal procedure is to remove TNLA and associated signalling connection between two nodes and not a particular Interface Instance on the shared TNLA.

	TS36.423

The purpose of the EN-DC X2 Removal procedure is to remove the signaling connection between eNB and en-gNB in a controlled manner. If successful, this procedure erases any existing application level configuration data in the two nodes.

An eNB initiates the procedure by sending the EN-DC X2 REMOVAL REQUEST message to a candidate en-gNB. Upon reception of the EN-DC X2 REMOVAL REQUEST message the candidate en-gNB shall reply with the EN-DC X2 REMOVAL RESPONSE message. After receiving the EN-DC X2 REMOVAL RESPONSE message, the initiating eNB shall initiate removal of the TNL association towards en-gNB and may remove all resources associated with that signaling connection. The candidate eNB may then remove all resources associated with that signaling connection.


	TS38.423

The purpose of the Xn Removal procedure is to remove the signaling connection between two NG-RAN nodes in a controlled manner. If successful, this procedure erases any existing application level configuration data in the two nodes.

An NG-RAN node1 initiates the procedure by sending the XN REMOVAL REQUEST message to a candidate NG-RAN node2. Upon reception of the XN REMOVAL REQUEST message the candidate NG-RAN node2 shall reply with the XN REMOVAL RESPONSE message. After receiving the XN REMOVAL RESPONSE message, the initiating NG-RAN node1 shall initiate removal of the TNL association towards NG-RAN node2 and may remove all resources associated with that signaling connection. The candidate NG-RAN node2 may then remove all resources associated with that signaling connection.


Textual description in F1 Removal procedure from TS 38.473 states that F1 Removal procedure is to remove a F1-C Interface Instance. It also contains text which contradicts the above by stating F1 Removal procedure removes the TNLA, as shown below. The terms Interface Instance and TNLA cannot be used interchangeably.

	TS38.473

The purpose of the F1 Removal procedure is to remove the interface instance and all related resources between the gNB-DU and the gNB-CU in a controlled manner. If successful, this procedure erases any existing application level configuration data in the two nodes.

The gNB-DU initiates the procedure by sending the F1 REMOVAL REQUEST message to the gNB-CU. Upon reception of the F1 REMOVAL REQUEST message the gNB-CU shall reply with the F1 REMOVAL RESPONSE message. After receiving the F1 REMOVAL RESPONSE message, the gNB-DU may initiate removal of the TNL association towards the gNB-CU, if applicable, and may remove all resources associated with that signaling connection. The gNB-CU may then remove all resources associated with that interface instance.


We have the following observations:

Observation 4: The purpose of F1 Removal procedure in a normal case and in RAN Sharing case is to remove the TNLA between gNB-CU and gNB-DU, similar to EN-DC X2 Removal and Xn Removal procedure. The terms Interface Instance and TNL association are used interchangeably in the textual description of F1 Removal, which is unclear.

Observation 5: For Shared TNLA, gNB-CU or gNB-DU initiates F1 Removal (removal of TNLA) if the TNLA is not used by any F1-C Interface Instance.

Observation 6: Even if F1 Removal procedure is intended to remove a particular F1-C Interface Instance over a shared TNLA, gNB-CU or gNB-DU cannot point to a particular F1-C Interface Instance using Transaction ID in F1 Removal procedure. As the range of Transaction ID allocated for a particular F1-C Interface Instance at gNB-DU is unknown to the gNB-CU. 

Based on the above observation, TS38.473 textual description of F1 Removal should be corrected to state that F1 Removal procedure removes TNL association between gNB-CU and gNB-DU.

Proposal 2: Correct the textual description in F1 Removal procedure to indicate F1 Removal procedure removes the TNL association between gNB-CU and gNB-DU.

3 Conclusions

In this contribution, we make the following observations and proposals:

F1 Setup Procedure:

Observation 1: For Non-Shared TNLA, a new F1 Setup procedure shall erase configuration data from the previous F1 Setup procedure

Observation 2: For Shared TNLA, F1 Setup procedure from one F1-C Interface Instance shall not erase the configuration data of the other F1-C Interface Instances, when multiple F1 Setup procedures are initiated for each F1-C Interface Instance.

Observation 3: For Shared TNLA, F1 Setup procedure from the same F1-C Interface Instance shall erase the configuration data from the previous F1 Setup procedure, when multiple F1 Setup procedures are initiated for the same F1-C Interface Instance.

Proposal 1: If F1-C signaling transport is shared among multiple F1-C interface instances, multiple F1 Setup procedure issued for different F1-C interface instance, shall not erase application level configuration data of other F1-C interface instances.

F1 Removal Procedure:

Observation 4: The purpose of F1 Removal procedure in a normal case and in RAN Sharing case is to remove the TNLA between gNB-CU and gNB-DU, similar to EN-DC X2 Removal and Xn Removal procedure. The terms Interface Instance and TNL association are used interchangeably in the textual description of F1 Removal, which is unclear.

Observation 5: For Shared TNLA, gNB-CU or gNB-DU initiates F1 Removal (removal of TNLA) if the TNLA is not used by any F1-C Interface Instance.

Observation 6: Even if F1 Removal procedure is intended to remove a particular F1-C Interface Instance over a shared TNLA, gNB-CU or gNB-DU cannot point to a particular F1-C Interface Instance using Transaction ID in F1 Removal procedure. As the range of Transaction ID allocated for different F1-C Interface Instances over shared TNLA at gNB-DU is unknown to the gNB-CU. 

Proposal 2: Correct the textual description in F1 Removal procedure to indicate F1 Removal procedure removes the TNL association between gNB-CU and gNB-DU.

The related CRs for TS 38.473 are provided.

