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1   Introduction
In the last RAN3 the following agreements have been made [1]:

In case of split gNB, the gNB-CU terminates NRPPa

gNB-CU requests positioning measurements (e.g. E-CID) to the gNB-DU, and the gNB-DU reports the measurements back to the gNB-CU; a separate measurement node is not precluded

This paper discuss the F1AP procedures to support positioning in R-16.    
2   Discussion

Since the NRPPa is terminated by gNB-CU, F1AP should define procedures, combined with NRPPa, to support the signalling between gNB-DU and LMF. There are two options for the F1AP to support positioning:


Option 1: Defined various procedures over F1AP to transfer the NRPPa message between gNB-CU and gNB-DU. 


Option 2: A container is defined to encapsulate the NRPPa message and the NRPPa message is transparently transferred between gNB-CU and gNB-DU. 

Option 1 requires to define a number of new procedures over F1AP but is robust. Option 2 can only need one procedures to deliver the NRPPa message between gNB-CU and gNB-DU, which has less impact over the existing F1AP. However, option 2 may not work, or would require additional actions to support the positioning procedure. For example, for the UL positioning technique, location server would send “Uplink information request” require the SRS configurations and indicate the RAN node to trigger the UE to transmit SRS. It is known that the SRS is determined at gNB-DU while trigger the UE to transmit SRS is done by gNB-CU. Therefore, the NRPPa cannot transparently transferred over F1AP. 

Proposal 1: Select option 1 for F1AP to support signalling between gNB-DU and gNB-CU.       
Different techniques would have different NRPPa procedures. During the study phase, it has been agreed to support the following techniques in R-16:

Downlink only positioning techniques: DL-TDOA, DL-AOD;

Uplink only positioning techniques: UL-TDOA, UL-AOA;

Downlink and uplink positioning techniques: multi-RTT, E-CID
It has been discussed in our other contributions [2]~[4] that the procedures for DL-TDOA and DL-AOD are similar, the procedures for UL-TDOA and UL-AOA are similar, and the procedures for multi-RTT are similar to the combination of procedures for DL-TDOA and UL-TDOA. Therefore, there is no need to duplicate all the procedures from NRPPa for the different positioning techniques in NRPPa. For example, there is no need to duplicate all the NRPPa procedures for E-CID in the F1AP as the measurement request procedure over F1AP can be shared with other methods. In order to minimize the impact to F1AP, the message procedures can be defined for multiple positioning techniques.

Proposal 2: The message procedures over F1AP can be defined for multiple positioning techniques, at least group the similar procedure.

According to discussions of the procedures for different positioning techniques, which can be seen in our other contributions [2]~[4], the following procedures can be defined over F1AP to support different positioning techniques: 
Class 1 procedures:

DL position information exchange procedure: This procedure can be used for DL-TDOA, DL-AOD, and multi-RTT for the gNB-CU to request DL configuration information as well as the cell information from gNB-DU.  
UL position information exchange procedure: This procedure can be used for UL-TDOA, UL-AOA, and multi-RTT for the gNB-CU to request SRS configuration information from the serving gNB-DU.
Positioning measurement procedure: This procedure can be used for UL-TDOA, UL-AOA, and multi-RTT for the gNB-CU to request measurement from gNB-DU, or the TMF deployed on the gNB-DU.

Class 2 procedures:
Positioning measurement update procedure: This procedure can be used for UL-TDOA, UL-AOA, and multi-RTT for gNB-CU to notify gNB-DU, or TMF, of a change in previously signalled measurement configuration including SRS configuration. 
Positioning measurement terminate procedure: This procedure can be used for UL-TDOA, UL-AOA, and multi-RTT for gNB-CU to indicate gNB-DU to abort an on-going measurement identified by the LMF measurement ID.  
Proposal 3: The following procedures can be included in F1AP to support NR positioning:

Class 1 procedures: DL position information exchange procedure; UL position information exchange procedure; Positioning measurement procedure.

Class 2 procedures: Positioning measurement update procedure; Positioning measurement terminate procedure.
As discussed in the contribution [4], whether to define F1AP procedures for E-CID should wait for the RAN1 to decide the information that need to be reported from gNB to LMF. If the gNB only need to report Cell ID to LMF, as defined in R-15, there is no need for F1AP to support. If the gNB needs to report measurements like timing advance, AOA, then the listed 2 procedures above can be used to support the E-CID: 

Class 1 procedures: Positioning measurement procedure, which is used for gNB-CU to request measurement from gNB-DU, or the TMF deployed on the gNB-DU.

Class 2 procedures: Positioning measurement terminate procedure: which is used for gNB-CU to terminate the periodical E-CID measurement for the UE performance by the gNB-DU.

Another class 2 procedure is also required if gNB needs to report TA or AOA measurements: E-CID measurement report procedure, which is for gNB-DU to periodically report the positioning measurements. 
Observation 1: If the gNB needs to report measurements like TA, AOA to LMF in E-CID, the Positioning measurement report procedure is also needed over F1AP.  

3   Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: Select option 1 for F1AP to support signalling between gNB-CU and GNB-DU.       

Proposal 2: The message procedures over F1AP can be defined for multiple positioning techniques , at least group the similar procedure.

Proposal 3: The following procedures can be included in F1AP to support NR positioning:

Class 1 procedures: DL position information exchange procedure; UL position information exchange procedure; Positioning measurement procedure.

Class 2 procedures: Positioning measurement update procedure; Positioning measurement terminate procedure.
Observation 1: If the gNB needs to report measurements like TA, AOA to LMF in E-CID, the Positioning measurement report procedure is also needed over F1AP.  
A set of draft CRs for stage 2 spec and F1AP are provided in [5] ~ [7] which are aligned with above proposals.
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