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Introduction
This document addresses various issues for support of positioning signalling over F1AP. This paper walks through:
· Support of SRS transmission in F1AP
· Coding the measurement List
· The LS from RAN1 in [1] on capturing the RTOA reference time
· the LS sent by RAN2 in [2] on the feasibility of supporting Aperiodic positioning of SRS configuration
· Support of PRS beam information in TRP information response
Discussion
1.1 Support of SRS configuration over F1AP
In the F1AP BL CR, it is FFS whether the SRS Transmission request is sent via the UE CONTEXT MODIFICATION REQUEST, or via a positioning specific procedure, or in the positioning information message procedures. We believe that it is obviously more efficient to keep the IE in the UE context modification procedure, where the gNB-DU can receive all SRS-related information in the same information structure, instead of having it scattered in other procedures.  
Besides, Unlike E-UTRAN where SRS transmission in the UE was configured only for positioning, in NR this functionality is already supported for other purposes ( e.g., SRS channel sounding). This is supported through context management procedures in F1AP. Thus, there is no reason for a different/new procedure different from the context management, since SRS transmission is already signalled in the F1AP context management procedures.
Observation 1: the UE context modification already supports signalling of SRS transmission for channel sounding.
Observation 1bis: It is beneficial for the gNB-DU implementation to receive all SRS-related information in the same information structure instead of keeping track with two different mechanisms
Therefore, we propose to remove the FFS on the SRS transmission in the UE context modification message.
Proposal 1: remove the FFS from the UE CONTEXT MODIFICATION REQUEST

It follows then that a new SRS Configuration IE should be defined in the Context management response message from the DU to inform the CU.
Proposal 2: add a new SRS Configuration IE to the UE CONTEXT MODIFICATION RESPONSE 
1.2 NG-RAN decoding of the TRP information
In the previous meeting e-mail discussion [3] for F1AP positioning, there were two opposite views on the transmission of the positioning data over F1AP: either signalled as container IEs or encoded explicitly. 
1) One view expressed that all the positioning functionality should be centralized in the LMF, hence the LMF decides on the configuration and signals it to the gNB-CU, which then relays it transparently to the gNB-DU as an octet string container. 
2) On the other hand, companies have also expressed that all radio configuration information should stay in the NG-RAN; once the LMF triggers the positioning session, the final decision resides in the NG-RAN implementation.
To our understanding, there is nothing to mandate the gNB-CU to process the positioning information crafted by the LMF transparently. Having the Measurement results list encoded as an octet string container also complicates the gNB-CU implementation. Therefore, we prefer that the Measurement results List encoded explicitly over F1AP. It is also beneficial for the gNB-CU to keep status information of TRP configurations.
Proposal 3: The positioning information sent from the LMF is encoded explicitly over F1AP procedures. 

SFN Initialization time
Following the RAN1 LS, RAN3 must define the RTOA reference time in NRPPa. As we have mentioned in the related NRPPa paper in [4], the SFN initialization time must be present in the SRS Configuration IE in the UE CONTEXT MODIFICATION RESPONSE message.
Proposal 4: RAN3 to add the SFN Initialization time IE as part of the SRS configuration in the UE CONTEXT MODIFICATION RESPONSE message

Support of non-periodic positioning of SRS configuration
RAN2 have asked us whether it is possible to support Aperiodic SRS transmission in NG-RAN NR positioning architecture. From RAN3 perspective, we have agreed to use generic positioning messages procedures over F1AP to support multiple positioning methods, allowing for hybrid configurations. As explained in the parent NRPPa paper in [4], it is feasible to support this by adding optional IEs in the related procedure. We propose that RAN3 reflects our proposals for NRPPa to F1AP, i.e. agree to the following: 
Proposal 5: 
· RAN3 to include new IEs in the Requested SRS Transmission Characteristics IE to indicate support of non-periodic-SRS transmission
· [bookmark: _Hlk40789060]RAN3 to add the SRS-Q metric IE in the Requested SRS Transmission Characteristics IE 
· A time indication is provided by the gNB-CU to gNB-DU to initiate non-periodic SRS configuration.
The gNB-DU decides then for the SRS configuration for the UE. When there is modification (e.g., change of time when the UE starts transmitting SRS) the gNB-DU sends the SRS status (activated/deactivated) to the gNB-CU. The gNB-CU informs then the LMF over NRPPa and the LMF can adjust the timer.
· add a new SRS status IE (activated/deactivated) to the UE CONTEXT MODIFICATION RESPONSE 
Support of PRS beam information in NRPPa
In last meeting, it was agreed that the following information are signalling in the TRP INFORMATION exchange procedure:

· PRS ID
· NR PCI
· NR CGI
· NR ARFCN
· Timing Information
· DL PRS Configuration 
· SSB Information/Configuration
· Spatial Direction Information
· Geographical Coordinates/Access Point Position 
· SFN Initialisation Time

The DL PRS Configuration must include beam pattern for calculation of AoD, when the LMF request that information for DL-AoD calculation. We propose to include the following NR-PRS Beam information in the PRS configuration IE in 9.3.1.f
9.2.xx	NR-PRS Beam Information
This IE contains spatial direction information of the DL-PRS Resources.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR-PRS Beam Information
	
	1 .. <maxnoNRPRSBeamtypes>
	
	

	>NR PRS Azimuth
	O
	I
	INTEGER (0,..,359)
	

	   >NR PRS Azimuth fine
	O
	
	INTEGER (0,..,9)
	Fine angles

	   >NR PRS Elevation
	O
	
	INTEGER (0,..,180)
	

	   >NR PRS Elevation fine
	O
	
	INTEGER (0,..,9)
	Fine angles




	Range bound
	Explanation

	maxnoNRPRSBeamtypes
	Maximum no. of NR PRS beam information types that can reported with one message. Value is 64.




Proposal 6: add NR-PRS Beam Information to the PRS configuration IE in 9.3.1.f

Agree to the TP in [5]
[bookmark: _Ref178064866] Conclusion
In this document, we have made the following observations and proposal regarding support of positioning over F1AP:
[bookmark: _In-sequence_SDU_delivery]Observation 1: the UE context modification already supports signalling of SRS transmission for channel sounding.
Observation 1bis: It is beneficial for the gNB-DU implementation to receive all SRS-related information in the same information structure instead of keeping track with two different mechanisms
------------------------
Proposal 1: remove the FFS from the UE CONTEXT MODIFICATION REQUEST
Proposal 2: add a new SRS Configuration IE to the UE CONTEXT MODIFICATION RESPONSE 
Proposal 3: The positioning information sent from the LMF is encoded explicitly over F1AP procedures. 
Proposal 4: RAN3 to add the SFN Initialization time IE as part of the SRS configuration in the UE CONTEXT MODIFICATION RESPONSE message
Proposal 5: 
· RAN3 to include new IEs in the Requested SRS Transmission Characteristics IE to indicate support of non-periodic-SRS transmissions
· RAN3 to add the SRS-Q metric IE in the Requested SRS Transmission Characteristics IE 
· A time indication is provided by the gNB-CU to gNB-DU to initiate non-periodic SRS configuration. add a new SRS status IE (activated/deactivated) to the UE CONTEXT MODIFICATION RESPONSE 
Proposal 6: add NR-PRS Beam Information to the PRS configuration IE in 9.3.1.f
Agree to the TP in [5].
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