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1	Introduction
In last RAN3 meeting[1], the network verified UE location issue for NR NTN has been discussed, while, there was not much progress on this issue.
	No further discussion on the issue whether the location verification can be performed in parallel with UE service.
LMF is configured with the satellite information without any impact on RAN3 or with NRPPA changes? Check RAN1 progress



To be more specific, how the LMF is configured with the satellite information is still FFS, and the discussion of this issue should be continued in this meeting. 

In this contribution, we provide discussion on the OAM configuration for network verified UE location and analyze the potential impact on specification.
2 Discussion
In the legacy positioning for TN case, the LMF is configured with TRP ID via OAM and sends the TRP ID to the NG-RAN node via TRP INFORMATION REQUEST message to request the detailed information for TRPs hosted by the NG-RAN node. Then, the NG-RAN node shall send to requested TRP Information back to the LMF. After that, the LMF could initiate the subsequent Positioning related procedures. 
In TN, since the TPR is located on the NG-RAN node which is earth-fixed, the TRP Information should also be fixed. While, in NTN, especially for the LEO and MEO scenarios, since the TRP is located on the satellite which is earth-moving, the TRP information should also be dynamically changed with the movement of the satellite, such as the geographical coordinates. In this case, the LMF cannot obtain the accurate TRP information to trigger the appropriate Positioning related procedures.
In last RAN1 meeting[2], RAN1 has reached the following agreement.
	Agreement
Ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, should be available at LMF.


Since the ephemeris information has been available in the LMF, to obtain the accurate TRP information, the association between the satellite ephemeris information and the TRP related Information should be also configured to the LMF via OAM. After that, the subsequent Positioning related procedures could be performed appropriately.
While, how to define the TRP related information should be clarified, and there are two options to interpret the TRP related information, i.e., TRP ID or the TRP Information as defined in TS 38.455[3].
--------------------------------------------------------TS 38.455--------------------------------------------------------------------------
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The TRP ID IE is used to identify a TRP uniquely within an NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TRP Identifier
	M
	
	INTEGER (1..65535,…)
	Identifies a TRP within an NG-RAN node
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The TRP Information IE contains information for one TRP within an NG-RAN node. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	TRP ID
	M
	
	9.2.24
	
	-
	

	TRP Information Type
	
	1 .. <maxnoTRPInfoTypes>
	
	
	-
	

	>CHOICE TRP Information Item
	M
	
	
	
	-
	

	>>NR PCI
	M
	
	INTEGER (0..1007)
	NR Physical Cell ID
	-
	

	>>NR CGI
	M
	
	9.2.9
	
	-
	

	>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	
	-
	

	>>PRS Configuration
	M
	
	9.2.44
	
	-
	

	>>SSB Information
	M
	
	9.2.54
	
	-
	

	>>SFN Initialisation Time
	M
	
	Relative Time 1900
9.2.36
	
	-
	

	>>Spatial Direction Information
	M
	
	9.2.45
	
	-
	

	>>Geographical Coordinates
	M
	
	9.2.46
	
	-
	

	>>TRP type
	M
	
	ENUMERATED (prs-only-tp, srs-only-rp, tp, rp, trp…)
	TS 38.305 [18]
	YES
	reject

	>>On-demand PRS TRP Information
	M
	
	9.2.65
	
	YES
	reject

	>>TRP Tx TEG Association
	M
	
	9.2.79
	
	YES
	reject

	>>TRP Beam Antenna Information
	M
	
	9.2.82
	
	YES
	reject



	Range bound
	Explanation

	maxnoTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is 64.



--------------------------------------------------------TS 38.455--------------------------------------------------------------------------
For the first option, the TPR ID is selected, with the association between the TRP ID and the satellite ephemeris information, the LMF is able to obtain the accurate TRP ID and request the TPR Information via the existing NRPPa TRP Information Exchange procedure as defined in TS 38.455.
For the second option, the association between the TRP Information and the satellite ephemeris information,  the LMF is able to obtain the accurate TRP Information directly without triggering the TRP Information Exchange procedure.
Since the TRP Information Exchange procedure has already been used for requesting the detailed TRP information so far and there seems to be no issue to reusing this procedure for the NTN positioning, the association between the TRP ID and the satellite ephemeris information is sufficient.
Proposal 1: The association between the TRP ID and the satellite ephemeris information should be configured to the LMF via OAM.
In addition, to avoid the mismatch of the above association information between the gNB and LMF, the association between the TRP ID and the satellite ephemeris information should also be configured to the gNB via OAM. Then, the gNB is able to provide the accurate TRP information.
Proposal 2: The association between the TRP ID and the satellite ephemeris information should be configured to the gNB providing NTN access via OAM.
Conclusion
Proposal 1: The association between the TRP ID and the satellite ephemeris information should be configured to the LMF via OAM.
Proposal 2: The association between the TRP ID and the satellite ephemeris information should be configured to the gNB providing NTN access via OAM.
The TP to NTN BL CR 38.300, draft CR to 38.305 on OAM configuration for network verified UE location and the corresponding reply LS to SA5 is given in the Annex.
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[bookmark: _Toc37338119][bookmark: _Toc139051934][bookmark: _Toc46488960][bookmark: _Toc52567313]5.4.4	Location Management Function (LMF)
The LMF manages the support of different location services for target UEs, including positioning of UEs and delivery of assistance data to UEs. The LMF may interact with the serving gNB or serving ng-eNB for a target UE in order to obtain position measurements for the UE, including uplink measurements made by an NG-RAN and downlink measurements made by the UE that were provided to an NG-RAN as part of other functions such as for support of handover.
The LMF may interact with a target UE in order to deliver assistance data if requested for a particular location service, or to obtain a location estimate if that was requested.
The LMF may interact with multiple NG-RAN nodes to provide assistance data information for broadcasting. The assistance data information for broadcast may optionally be segmented and/or ciphered by the LMF. The LMF may also interact with AMFs to provide ciphering key data information to the AMF as described in greater detail in TS 23.273 [35].
For positioning of a target UE, the LMF decides on the position methods to be used, based on factors that may include the LCS Client type, the required QoS, UE positioning capabilities, gNB positioning capabilities and ng-eNB positioning capabilities. The LMF then invokes these positioning methods in the UE, serving gNB and/or serving ng‑eNB. The positioning methods may yield a location estimate for UE-based position methods and/or positioning measurements for UE-assisted and network-based position methods. The LMF may combine all the received results and determine a single location estimate for the target UE (hybrid positioning). Additional information like accuracy of the location estimate and velocity may also be determined.
The LMF may interact with the AMF to provide (updated) UE Positioning Capability to AMF and to receive stored UE Positioning Capability from AMF as described in TS 23.273 [35].
The following NTN related parameters shall be provided by OAM to the LMF:
-	Ephemeris information, including the accurate satellite position and velocity at the time of measurement.
-	Association between the TRP ID and the satellite ephemeris information.
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
Text Proposal for NTN BL CR 38.300
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc130939090]16.14.7	O&M Requirements
The following NTN related parameters shall be provided by O&M to the gNB providing NTN access:
-	Ephemeris information describing the orbital trajectory information or coordinates for the NTN payload. This information is provided on a regular basis or upon demand to the gNB;
-	Two different sets of ephemeris format shall be supported:
-	Set 1: NTN payload position and velocity state vectors:
-	Position;
-	Velocity.
-	Set 2: At least the following parameters in orbital parameter ephemeris format, as specified in NIMA TR 8350.2 [51]:
-	Semi-major axis;
-	Eccentricity;
-	Argument of periapsis;
-	Longitude of ascending node;
-	Inclination;
-	Mean anomaly at epoch time.
-	The explicit epoch time associated to ephemeris data;
-	The location of the NTN Gateways;
NOTE 1:	The ephemeris of the NTN payloads and the location of the NTN Gateways, are used at least for the Uplink timing and frequency synchronization. It may also be used for the random access and the mobility management purposes.
[bookmark: OLE_LINK2][bookmark: _GoBack]-	Additional information to enable gNB operation for feeder/service link switch overs.
NOTE 2:	The NTN related parameters provided by O&M to the gNB may depend on the type of supported service links, i.e., Earth-fixed, quasi-Earth-fixed, or Earth-moving.
-	Association between the TRP ID and the satellite ephemeris information.
NOTE 3:	The above association information should be used for calculating the accurate TRP information.

<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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1. Overall Description:
For network verified UE location, RAN3 has agreed that the satellite ephemeris information (including the accurate satellite position and velocity at the time of measurement) and the association between the TRP ID and the satellite ephemeris information should be configured to LMF via OAM. In addition, the association between TRP ID and the satellite ephemeris information should be configured to the gNB providing NTN access via OAM.

2. Actions:
To SA5 group.
ACTION: 	RAN3 kindly asks SA5  to consider the above answer and provide feedback if any.

3. Date of Next RAN3 Meetings:
TSG RAN WG3 Meeting #122     13th – 17th, Nov. 2023 		 Chicago, US
