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Beginning of Changes
[bookmark: _Toc52567544][bookmark: _Toc109049999]8.10	Multi-RTT positioning
[bookmark: _Toc37338344][bookmark: _Toc46489187][bookmark: _Toc52567545][bookmark: _Toc109050000]8.10.1	General
//Omitted text unchanged//
[bookmark: _Toc37338348][bookmark: _Toc46489191][bookmark: _Toc52567549][bookmark: _Toc109050004][bookmark: _Toc37338360][bookmark: _Toc46489203][bookmark: _Toc52567561][bookmark: _Toc109050016][bookmark: _Toc37338409][bookmark: _Toc46489254][bookmark: _Toc52567612][bookmark: _Toc109050067]8.10.2.3	Information that may be transferred from the gNB to LMF
The assistance data that may be transferred from gNB to the LMF is listed in Table 8.10.2.3-1.
[bookmark: _Hlk23431780]Table 8.10.2.3-1: Assistance data that may be transferred from gNB to the LMF
	Information 

	PCI, GCI, ARFCN and TRP IDs of the TRPs served by the gNB

	Timing information of TRPs served by the gNB

	DL-PRS configuration of the TRPs served by the gNB

	SSB information of the TRPs (the time/frequency occupancy of SSBs)

	Spatial direction information of the DL-PRS Resources of the TRPs served by the gNB

	Geographical coordinates information of the DL-PRS Resources of the TRPs served by the gNB

	TRP type

	On-demand DL-PRS information

	TRP Tx TEG association information



The configuration data for a target UE that may be transferred from the serving gNB to the LMF is listed in Table 8.10.2.3-2.
Table 8.10.2.3-2: UL information/UE configuration data that may be transferred from serving gNB to the LMF
	UE configuration data

	UE SRS configuration

	SFN initialization time for the SRS configuration

	The association information and TEG margin of SRS resources with UE Tx TEG ID



The measurement results that may be signalled from gNBs to the LMF is listed in Table 8.10.2.3-3.
Table 8.10.2.3-3: Measurement results that may be transferred from gNBs to the LMF
	Measurement results

	NCGI and TRP ID of the measurement

	gNB Rx-Tx time difference measurement

	UL-SRS-RSRP

	UL-SRS-RSRPP

	UL Angle of Arrival (azimuth and/or elevation) NOTE 1

	Multiple UL Angle of Arrival (azimuth and/or elevation) NOTE 1

	SRS Resource Type NOTE 1

	Time stamp of the measurement

	Quality for each measurement

	Beam Information of the measurement

	LoS/NLoS information for each measurement

	ARP ID of the measurement

	NOTE 1:	When used with UL-AoA for hybrid positioning.





Next Change

8.10.3.2	Procedures between LMF and gNB
[bookmark: _Hlk32311233][bookmark: _Toc37338361][bookmark: _Toc46489204][bookmark: _Toc52567562][bookmark: _Toc109050017]8.10.3.2.1	Assistance Data Delivery between LMF and gNB
The purpose of these procedures is to enable the gNB to provide assistance data described in Table 8.10.2.3-1 to the LMF, for subsequent delivery to the UE using the procedures of clause 8.10.3.1.2.1 or for use in the calculation of positioning estimates at the LMF or enable the LMF to request UL-SRS configuration information from the serving gNB of a target UE.
Figure 8.10.3.2.1-1 shows the TRP Information Exchange operation from the gNB to the LMF for the Multi-RTT positioning method.


Figure 8.10.3.2.1-1: LMF-initiated TRP Information Exchange Procedure
(1)	The LMF determines that certain TRP configuration information is desired (e.g., as part of a periodic update or as triggered by OAM) and sends an NRPPa TRP INFORMATION REQUEST message to the gNB. This request includes an indication of which specific TRP configuration information is requested.
(2)	The gNB provides the requested TRP information in an NRPPa TRP INFORMATION RESPONSE message, if available at the gNB. If the gNB is not able to provide any information, it returns an TRP INFORMATION FAILURE message indicating the cause of the failure.
Figure 8.10.3.2.1-2 shows the UL information Delivery operation from the serving gNB to the LMF.


Figure 8.10.3.2.1-2: LMF-initiated UL Information Request Procedure
(1)	The LMF sends a NRPPa message POSITIONING INFORMATION REQUEST to the serving gNB of the target UE to request UE SRS configuration information and reporting of UE Tx TEG association. If the message includes the Requested UL-SRS Transmission Characteristics as listed in Table 8.10.2.4-1, the gNB should take this information into account when configuring UL-SRS transmissions for the UE.
(2)	In case of request of UE SRS configuration, Tthe serving gNB determines the UE SRS configuration to be allocated for the UE and sends NRPPa message POSITIONING INFORMATION RESPONSE to the LMF that includes the UE SRS configuration defined in Table 8.10.2.3-2. In case of UE TEG Information Request, the serving gNB provides the UE Tx TEG Association to the LMF in the POSITIONING INFORMATION RESPONSE. If the serving gNB is not able to provide the requested information, it returns a failure message indicating the cause of the failure.
(3)	If a change has occurred in the UE SRS configuration during the UE SRS time duration requested at step 1 or for periodic updates of the UE Tx TEG association, the gNB sends a POSITIONING INFORMATION UPDATE message to the LMF. This message contains, in the case of a change in UE SRS configuration parameters, the UE SRS configuration information for all cells with UE SRS configured, or an indication that the UE SRS configuration has been released in the UE.

Next Change
[bookmark: _Toc37338400][bookmark: _Toc46489244][bookmark: _Toc52567602][bookmark: _Toc109050057]8.13	UL-TDOA positioning
[bookmark: _Toc37338401][bookmark: _Toc46489245][bookmark: _Toc52567603][bookmark: _Toc109050058]8.13.1	General
//Omitted text unchanged//
[bookmark: _Toc46489248][bookmark: _Toc52567606][bookmark: _Toc109050061]8.13.2.1	Configuration Data that may be transferred from the gNB to the LMF
The configuration data for a target UE that may be transferred from the serving gNB to the LMF is listed in Table 8.13.2.1-1.
Table 8.13.2.1-1: UE configuration data that may be transferred from serving gNB to the LMF
	[bookmark: _Hlk32316091]UE configuration data

	UE SRS configuration 

	Timing information of the TRP, which configured the UE SRS transmission

	The association information and TEG margin of SRS resources with UE Tx TEG ID



[bookmark: _Toc37338404][bookmark: _Toc46489249][bookmark: _Toc52567607][bookmark: _Toc109050062]8.13.2.2	Location Information that may be transferred from the gNBs to LMF
The information that may be transferred from gNBs to the LMF include measurement results listed in Table 8.13.2.2-1. The individual measurements are defined in TS 38.215 [37].
Table 8.13.2.2-1: Measurement results that may be transferred from gNBs to the LMF
	Measurement results

	NCGI and TRP ID of the measurement

	UL-RTOA

	UL-SRS-RSRP

	UL-SRS-RSRPP

	UL Angle of Arrival (azimuth and/or elevation) NOTE 1

	Multiple UL Angle of Arrival (azimuth and/or elevation) NOTE 1

	SRS Resource Type NOTE 1

	Time stamp of the measurement

	Quality for each measurement

	Beam Information for each measurement

	LoS/NLoS information for each measurement

	ARP ID of the measurement

	TRP TEG ID Information

	NOTE 1:	When used with UL-AoA for hybrid positioning.



[bookmark: _Toc37338405][bookmark: _Toc46489250][bookmark: _Toc52567608][bookmark: _Toc109050063][bookmark: _Toc37338408][bookmark: _Toc46489253][bookmark: _Toc52567611][bookmark: _Toc109050066]8.13.2.3	Information that may be transferred from the LMF to gNBs
The requested UL-SRS transmission characteristics information that may be signalled from the LMF to the gNB is listed in Table 8.13.2.3-1.
Table 8.13.2.3-1: Requested UL-SRS transmission characteristics information that may be transferred from LMF to gNB.
	Information 

	Number Of Transmissions/duration for which the UL-SRS is requested

	Bandwidth

	Resource type (periodic, semi-persistent, aperiodic)

	Pathloss reference:
	- PCI, SSB Index, SSB configuration (time/frequency occupancy of SSBs)
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID

	Spatial relation info
	- PCI, SSB Index, SSB configuration (time/frequency occupancy of SSBs)
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID
	- NZP CSI-RS Resource ID
	- SRS Resource ID
	- Positioning SRS Resource ID

	SSB Information

	Periodicity of the SRS for each SRS resource set

	Carrier frequency of SRS transmission bandwidth



The TRP measurement request information that may be signalled from the LMF to the gNB is listed in table 8.13.2.3-2.
Table 8.13.2.3-2: TRP Measurement request information that may be transferred from LMF to gNB.
	Information 

	TRP ID, cell ID of the TRP to receive UL-SRS

	UE-SRS configuration

	UL timing information together with timing uncertainty, for reception of SRS by candidate TRPs

	Report characteristics for the measurements

	Measurement Quantities

	Measurement periodicity

	Measurement beam information request

	Search window information

	Expected UL AoA/ZoA and uncertainty range

	Number of TRP Rx TEGs

	Response time

	Measurement characteristics request indicator

	Measurement time occasions for a measurement instance



The Positioning Activation/Deactivation request information that may be signalled from the LMF to the gNB is listed in Table 8.13.2.3-3.
Table 8.13.2.3-3: Requested positioning activation/deactivation information that may be transferred from LMF to gNB.
	Information 

	SP UL-SRS:
	- Activation or Deactivation request
	- Positioning SRS Resource Set ID which is to be activated/deactivated
	- Spatial relation for Resource IDi
	- Activation Time

	Aperiodic UL-SRS:
	- Aperiodic SRS Resource Trigger List
	- Activation time

	UL-SRS:
	- Release all




Next Change
8.13.3.2	Assistance Data Transfer Procedure
8.13.3.2.1	Assistance Data Delivery between LMF and gNB
The purpose of these procedures is to enable the gNB to provide assistance data described in Table 8.13.2.0-1 to the LMF, for subsequent delivery to the gNB using the procedures of clause 8.13.3.3 or for use in the calculation of positioning estimates at the LMF or enable the LMF to request UL-SRS configuration information from the serving gNB of a target UE.
Figure 8.13.3.2.1-1 shows the UL information Delivery operation from the serving gNB to the LMF.


Figure 8.13.3.2.1-1: LMF-initiated UL Information Request Procedure
(1)	The LMF sends a NRPPa message POSITIONING INFORMATION REQUEST to the serving gNB of the target UE to request UE SRS configuration information and reporting of UE Tx TEG association. If the message includes the Requested UL-SRS Transmission Characteristics as listed in Table 8.13.2.3-1, the gNB should take this information into account when configuring UL-SRS transmissions for the UE.
(2)	In case of request of UE SRS configuration, Tthe serving gNB determines the UE SRS configuration to be allocated for the UE and sends NRPPa message POSITIONING INFORMATION RESPONSE to the LMF that includes the UE SRS configuration defined in Table 8.13.2.1-1. In case of UE TEG Information Request, the serving gNB provides the UE Tx TEG Association to the LMF in the POSITIONING INFORMATION RESPONSE. If the serving gNB is not able to provide the requested information, it returns a failure message indicating the cause of the failure.
(3)	If a change has occurred in the UE SRS configuration during the UE SRS time duration requested at step 1 or for periodic updates of the UE Tx TEG association, the gNB sends a POSITIONING INFORMATION UPDATE message to the LMF. This message contains, in the case of a change in UE SRS configuration parameters, the UE SRS configuration information for all cells with UE SRS configured, or an indication that the UE SRS configuration has been released in the UE.
Figure 8.13.3.2.1-2 shows the TRP Information Exchange operation from the gNB to the LMF for the UL-TDOA positioning method.


Figure 8.13.3.2.1-2: LMF-initiated TRP Information Exchange Procedure
(1)	The LMF determines that certain TRP configuration information is desired (e.g., as part of a periodic update or as triggered by OAM) and sends an NRPPa TRP INFORMATION REQUEST message to the gNB. This request includes an indication of which specific TRP configuration information is requested.
(2)	The gNB provides the requested TRP information in an NRPPa TRP INFORMATION RESPONSE message, if available at the gNB. If the gNB is not able to provide any information, it returns an TRP INFORMATION FAILURE message indicating the cause of the failure.

End of Changes
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