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[bookmark: _Toc52796433][bookmark: _Toc52751971][bookmark: _Toc37296150][bookmark: _Toc29239796][bookmark: _Toc46490276][bookmark: _Toc67931492]==================================CHANGE BEGINS===================================
[bookmark: _Toc100832185][bookmark: _Toc52567281][bookmark: _Toc46488928][bookmark: _Toc37338087][bookmark: _Toc100832200][bookmark: _Toc52567296][bookmark: _Toc46488943][bookmark: _Toc37338102][bookmark: _Toc100832201][bookmark: _Toc52567297][bookmark: _Toc46488944][bookmark: _Toc37338103]3.2	Abbreviations
==================================UNCHANGED PARTS==================================
RSRP	Reference Signal Received Power
RSRPP	Reference Signal Received Path Power
RSRQ	Reference Signal Received Quality
==================================NEXT CHANGE===================================
4.3.11	Multi-RTT positioning
The Multi-RTT positioning method makes use of the UE Rx-Tx time difference measurements, and DL-PRS-RSRP and DL-PRS-RSRPP of downlink signals received from multiple TRPs, measured by the UE and the measured gNB Rx-Tx time difference measurements, and UL-SRS-RSRP, and UL-SRS-RSRPP at multiple TRPs of uplink signals transmitted from UE.
The UE measures the UE Rx-Tx time difference measurements (and optionally DL-PRS-RSRP and/or DL-PRS-RSRPP of the received signals) using assistance data received from the positioning server, and the TRPs measure the gNB Rx-Tx time difference measurements (and optionally UL-SRS-RSRP and/or DL-PRS-RSRPP of the received signals) using assistance data received from the positioning server. The measurements are used to determine the RTT at the positioning server which are used to estimate the location of the UE.
The operation of the Multi-RTT positioning method is described in clause 8.10.
4.3.12	DL-AoD positioning
The DL-AoD positioning method makes use of the measured DL-PRS-RSRP and DL-PRS-RSRPP of downlink signals received from multiple TPs, at the UE. The UE measures the DL-PRS-RSRP and the DL-PRS-RSRPP of the received signals using assistance data received from the positioning server, and the resulting measurements are used along with other configuration information to locate the UE in relation to the neighbouring TPs.
The operation of the DL-AoD positioning method is described in clause 8.11.
[bookmark: _Toc100832202][bookmark: _Toc52567298][bookmark: _Toc46488945][bookmark: _Toc37338104]4.3.13	DL-TDOA positioning
The DL-TDOA positioning method makes use of the DL RSTD (and optionally DL-PRS-RSRP and DL-PRS-RSRPP) of downlink signals received from multiple TPs, at the UE. The UE measures the DL RSTD (and optionally DL-PRS-RSRP and DL-PRS-RSRPP) of the received signals using assistance data received from the positioning server, and the resulting measurements are used along with other configuration information to locate the UE in relation to the neighbouring TPs.
The operation of the DL-TDOA positioning method is described in clause 8.12.
[bookmark: _Toc100832203][bookmark: _Toc52567299][bookmark: _Toc46488946][bookmark: _Toc37338105]4.3.14	UL-TDOA positioning
The UL-TDOA positioning method makes use of the UL-RTOA (and optionally UL-SRS-RSRP and UL-SRS-RSRPP) at multiple RPs of uplink signals transmitted from UE. The RPs measure the UL-RTOA (and optionally UL-SRS-RSRP and UL-SRS-RSRPP) of the received signals using assistance data received from the positioning server, and the resulting measurements are used along with other configuration information to estimate the location of the UE.
The operation of the UL-TDOA positioning method is described in clause 8.13.
[bookmark: _Toc100832204][bookmark: _Toc52567300][bookmark: _Toc46488947][bookmark: _Toc37338106]4.3.15	UL-AoA
The UL-AoA positioning method makes use of the measured azimuth angle of arrival (A-AoA) and zenith angle of arrival (Z-AoA) at multiple RPs of uplink signals transmitted from the UE. The RPs measure A-AoA and Z-AoA (and optionally UL-SRS-RSRPP) of the received signals using assistance data received from the positioning server, and the resulting measurements are used along with other configuration information to estimate the location of the UE.
The operation of the UL-AoA positioning method is described in clause 8.14.
==================================NEXT CHANGE===================================
[bookmark: _Toc100832279]7.7.2	Pre-configured Measurement Gap procedures
Figure 7.7.2-1 shows the general positioning procedure for Pre-configured Measurement Gap.


Figure 7.7.2-1: Pre-configured measurement gap configuration procedure
0.	LMF obtains the TRP information required for positioning services from the gNBs.
1.	The LMF provides the PRS information of the neighbour TRPs to the serving gNB and requests the serving gNBs to pre-configure measurement gap via NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message.
2.	Based on the assistance information from the LMF and the UE capability, the serving gNB provides pre-configured measurement gap configuration(s) with associated ID(s) to the UE by sending RRC Reconfiguration message specified in TS 38.331 [14].
3.	The UE sends RRC Reconfiguration complete message to the gNB to confirm the reception of pre-configured measurement gap configuration.
4.	The gNB sends the confirmation message to the LMF to indicate the success of the pre-configuration via NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message.
5a.	If the UE requires measurement gaps for performing the requested location measurements, and the triggering condition for UL MAC CE as specified in TS 38.331 [14] is met, the UE sends UL MAC CE Positioning Measurement Gap Activation/Deactivation Request to the gNB and indicates the requested measurement gap configuration based on the ID configured in step 1. The triggering condition for UL MAC CE is specified in TS 38.331 [14].
5b.	LMF may send the NRPPa MEASUREMENT ACTIVATION message to request for measurement gap activation.
6.	Based on the request from the UE in step 5a or the request from the LMF in step 5b, the gNB may send DL MAC CE Positioning Measurement Gap Activation/Deactivation containing an ID to activate the associated measurement gap.
==================================NEXT CHANGE==================================
[bookmark: _Toc100832466][bookmark: _Toc52567544]8.10	Multi-RTT positioning
[bookmark: _Toc100832467][bookmark: _Toc52567545][bookmark: _Toc46489187][bookmark: _Toc37338344]8.10.1	General
In the Multi-RTT positioning method, the UE position is estimated based on measurements performed at both, UE and TRPs. The measurements performed at the UE and TRPs are UE/gNB Rx-Tx time difference measurements (and optionally DL-PRS-RSRP, DL-PRS-RSRPP, and UL-SRS-RSRP, and UL-SRS-RSRPP) of DL-PRS and UL-SRS, which are used by an LMF to determine the RTTs.
The UE may require measurement gaps to perform the Multi-RTT measurements from NR TRPs. The UE may request measurement gaps from a gNB using the procedure described in clause 7.4.1.1.
==================================NEXT CHANGE==================================
[bookmark: _Toc100832470][bookmark: _Toc52567548][bookmark: _Toc46489190][bookmark: _Toc37338347]8.10.2.2	Information that may be transferred from the UE to LMF
The information that may be signalled from UE to the LMF is listed in Table 8.10.2.2-1. The individual UE measurements are defined in TS 38.215 [37].
Table 8.10.2.2-1: Measurement results that may be transferred from UE to the LMF
	Information

	PCI, GCI, and PRS ID, ARFCN, PRS resource ID, PRS resource set ID for each measurement

	DL-PRS-RSRP measurement

	UE Rx-Tx time difference measurement

	Time stamp of the measurement

	Quality for each measurement

	TA offset used by UE

	UE Rx TEG IDs, UE Tx TEG IDs, and UE RxTx TEG IDs associated with UE Rx-Tx time difference measurements 

	LOS/NLOS information for UE measurements 

	First path DL-PRS-RSRPP measurement

	The association of UE Tx TEG ID and SRS


==================================NEXT CHANGE==================================
[bookmark: _Toc100832471][bookmark: _Toc52567549][bookmark: _Toc46489191][bookmark: _Toc37338348]8.10.2.3	Information that may be transferred from the gNB to LMF
==================================UNCHANGED PARTS==================================
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 Angle of Arrival (azimuth and elevation)

	Time stamp of the measurement

	Quality for each measurement

	Beam Information of the measurement

	UL-SRS-RSRPP


==================================NEXT CHANGE==================================
[bookmark: _Toc100832488][bookmark: _Toc52567566][bookmark: _Toc46489208][bookmark: _Toc37338364][bookmark: _Toc100832489][bookmark: _Toc52567567][bookmark: _Toc46489209][bookmark: _Toc37338365]8.11	DL-AoD positioning
8.11.1	General
In the DL-AoD positioning method, the UE position is estimated based on DL-PRS-RSRP or DL-PRS-RSRPP measurements taken at the UE of downlink radio signals from multiple NR TRPs, along with knowledge of the spatial information of the downlink radio signals and geographical coordinates of the TRPs.
The UE while connected to a gNB may require measurement gaps to perform the DL-AoD measurements from NR TRPs. The UE may request measurement gaps from a gNB using the procedure described in clause 7.4.1.1.
The specific positioning techniques used to estimate the UE's location from this information are beyond the scope of this specification.
==================================NEXT CHANGE==================================
[bookmark: _Toc100832491][bookmark: _Toc52567569][bookmark: _Toc46489211][bookmark: _Toc37338367]8.11.2.1	Information that may be transferred from the LMF to UE
The information that may be transferred from the LMF to the UE are listed in table 8.11.2.1-1.
Table 8.11.2.1-1: Assistance data that may be transferred from LMF to the UE
	Information 
	UE-assisted
	UE-based

	Physical cell IDs (PCIs), global cell IDs (GCIs), ARFCN, and PRS IDs of candidate NR TRPs for measurement
	Yes
	Yes

	Timing relative to the serving (reference) TRP of candidate NR TRPs
	Yes
	Yes

	DL-PRS configuration of candidate NR TRPs
	Yes
	Yes

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

	Spatial direction information (e.g. azimuth, elevation etc.) of the DL-PRS Resources of the TRPs served by the gNB
	NoYes
	Yes

	Geographical coordinates of the TRPs served by the gNB (include a transmission reference location for each DL-PRS Resource ID, reference location for the transmitting antenna of the reference TRP, relative locations for transmitting antennas of other TRPs)
	No
	Yes

	PRS-only TP indication
	Yes
	Yes

	TRP beam/antenna information (including azimuth angle, zenith angle and relative power between PRS resources per angle per TRP)
	No
	Yes 

	LOS/NLOS indicators
	No
	Yes

	On-Demand DL-PRS-Configurations
	Yes
	Yes

	Spatial direction information 
	Yes
	No

	Expected Angle Assistance information
	Yes
	Yes

	PRS priority list 
	Yes
	Yes


==================================NEXT CHANGE==================================
[bookmark: _Toc100832492][bookmark: _Toc52567570][bookmark: _Toc46489212][bookmark: _Toc37338368][bookmark: _Hlk23434083]8.11.2.2	Information that may be transferred from the UE to LMF
The information that may be signalled from UE to the LMF is listed in Table 8.11.2.2-1. The individual UE measurements are defined in TS 38.215 [37].
Table 8.11.2.2-1: Measurement results that may be transferred from UE to the LMF
	Information 
	UE‑assisted 
	UE‑based 

	Latitude/Longitude/Altitude, together with uncertainty shape
	No
	Yes

	PCI, GCI, ARFCN, PRS resource ID, PRS resource set ID and PRS ID for each measurement
	Yes
	No

	DL-PRS-RSRP measurement
	Yes
	No

	Time stamp of the measurements
	Yes
	No

	Time stamp of location estimate
	No
	Yes

	DL-PRS receive beam index
	Yes
	No

	The first path DL-PRS-RSRPP measurements result
	Yes
	No

	LOS/NLOS information for UE measurements
	Yes
	No


==================================NEXT CHANGE==================================
[bookmark: _Toc100832506][bookmark: _Toc52567584][bookmark: _Toc46489226][bookmark: _Toc37338382]8.12	DL-TDOA positioning
[bookmark: _Toc100832507][bookmark: _Toc52567585][bookmark: _Toc46489227][bookmark: _Toc37338383][bookmark: _Toc100832510][bookmark: _Toc52567588][bookmark: _Toc46489230][bookmark: _Toc37338386]8.12.1	General
In the DL-TDOA positioning method, the UE position is estimated based on DL RSTD (and optionally DL-PRS-RSRP and DL-PRS-RSRPP) measurements taken at the UE of downlink radio signals from multiple NR TRPs, along with knowledge of the geographical coordinates of the TRPs and their relative downlink timing.
The UE while connected to a gNB may require measurement gaps to perform the DL-TDOA measurements from NR TRPs. The UE may request measurement gaps from a gNB using the procedure described in clause 7.4.1.1.
The specific positioning techniques used to estimate the UE's location from this information are beyond the scope of this specification.
==================================NEXT CHANGE==================================
8.12.2.2	Information that may be transferred from the UE to LMF
The information that may be signalled from UE to the LMF is listed in Table 8.12.2.2-1. The individual UE measurements are defined in TS 38.215 [37].
Table 8.12.2.2-1: Measurement results that may be transferred from UE to the LMF
	Information 
	UE‑assisted 
	UE‑based 

	Latitude/Longitude/Altitude, together with uncertainty shape
	No
	Yes

	PCI, GCI, ARFCN, PRS resource ID, PRS resource set ID and PRS ID for each measurement
	Yes
	No

	DL RSTD measurement
	Yes
	No

	DL-PRS-RSRP measurement
	Yes
	No

	Time stamp of the measurements
	Yes
	No

	Time stamp of location estimate
	No
	Yes

	Quality for each measurement
	Yes
	No

	UE Rx TEG IDs for DL RSTD measurements
	Yes
	No

	DL-PRS-RSRPP measurement
	Yes
	No

	LOS/NLOS information for UE measurements
	Yes
	No


==================================NEXT CHANGE==================================
[bookmark: _Toc100832524][bookmark: _Toc52567602][bookmark: _Toc46489244][bookmark: _Toc37338400]8.13	UL-TDOA positioning
[bookmark: _Toc100832525][bookmark: _Toc52567603][bookmark: _Toc46489245][bookmark: _Toc37338401][bookmark: _Toc100832528][bookmark: _Toc52567606][bookmark: _Toc46489248]8.13.1	General
In the UL-TDOA positioning method, the UE position is estimated based on UL-RTOA (and optionally UL-SRS-RSRP and UL-SRS-RSRPP) measurements taken at different TRPs of uplink radio signals from UE, along with other configuration information.
The specifics of any UL-TDOA positioning methods or techniques used to estimate the UE's location from these measurements are beyond the scope of this specification.
In order to obtain uplink measurements, the TRPs need to know the characteristics of the SRS signal transmitted by the UE for the time period required to perform uplink measurement. These characteristics should be static over the periodic transmission of SRS during the uplink measurements. Hence, the LMF will indicate to the serving gNB the need to direct the UE to transmit SRS signals for uplink positioning. It is up to the serving gNB to make the final decision on resources to be assigned and to communicate this SRS configuration information back to the LMF so that LMF can forward the SRS configuration to the TRPs. The gNB may decide (e.g., in case no resources are available) to configure no resources for the UE and report the empty resource configuration to the LMF.
==================================NEXT CHANGE==================================
[bookmark: _Toc12401885]
[bookmark: _Toc100832529][bookmark: _Toc52567607][bookmark: _Toc46489249][bookmark: _Toc37338404]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

	Time stamp of the measurement

	Quality for each measurement

	Beam Information for each measurement

	UL Angle of Arrival (azimuth and elevation)

	UL-SRS-RSRPP


==================================NEXT CHANGE==================================
[bookmark: _Toc100832538][bookmark: _Toc52567616][bookmark: _Toc46489258][bookmark: _Toc37338412]8.14	UL-AoA positioning
[bookmark: _Toc100832539][bookmark: _Toc52567617][bookmark: _Toc46489259][bookmark: _Toc37338413][bookmark: _Toc100832543][bookmark: _Toc52567621][bookmark: _Toc46489263][bookmark: _Toc37338416]8.14.1	General
In the UL-AoA positioning method, the UE position is estimated based on UL-AoA (and optionally UL-SRS-RSRP and UL-SRS-RSRPP) of uplink radio signals taken at different TRPs, along with other configuration information.
The specific of any UL-AoA positioning methods or techniques used to estimate the UE's location from these measurements are beyond the scope of this specification.
In order to obtain uplink measurements, the TRPs need to know the characteristics of the SRS signal transmitted by the UE for the time period required to calculate uplink measurement. These characteristics should be static over the periodic transmission of SRS during the uplink measurements. Hence, the LMF will indicate to the serving gNB the need to direct the UE to transmit SRS signals for uplink positioning. It is up to the gNB to make the final decision on resources to be assigned and to communicate this configuration information back to the LMF so that LMF can configure the TRPs. The gNB may decide (e.g., in case no resources are available) to configure no resources for the UE and fail the corresponding NRPPa procedure.
==================================NEXT CHANGE==================================
8.14.2.2	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 are listed in Table 8.14.2.2-1. The individual measurements are defined in TS 38.215 [37].
Table 8.14.2.2-1: Measurement results that may be transferred from gNBs to the LMF
	Measurement results

	NCGI and TRP ID of the measurement

	UL Angle of Arrival (azimuth and elevation)

	UL-SRS-RSRP

	Time stamp of the measurement

	Quality for each measurement

	Beam information for each measurement

	UL-SRS-RSRPP


==================================END OF CHANGES==================================
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