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	Reason for change:
	There are a few misalignment between the stage 2 description and stage 3 specifications, incluiding the LPP and NRPPa spec. 

For example, the requested positioning activation/deactivation inforamtion that may be transferred from the LMF to the gNB in stage 2 only includes the acitvation/deactivation of SP/AP SRS. However, in the NRPPa, it is described that the LMF can also deactive transmission of periodic SRS:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Message Type
	M
	
	9.2.3
	

	NRPPa Transaction ID
	M
	
	9.2.4
	

	CHOICE Abort Transmission
	M
	
	
	

	>Deactivate SRS Resource Set
	
	
	
	

	>>SRS Resource Set ID
	M
	
	9.2.33
	

	>Release ALL
	
	
	NULL
	The NG-RAN node configures UE to stop transmitting SRS for the positioning purpose



Therefore, the stage 2 description should be aligned.

Another example is that, in the stage 2 the information transferred from the UE to the LMF inlcudes TRP ID. However, there is no TRP ID tranfered in the LPP, but the PRS ID, ARFCN and etc. Therefore, the stage 2 descrition should be aligned.

	
	

	Summary of change:
	For UL and UL+DL positioning methods
1. Add the description of release all SRS in information that may be transferred from the LMF to gNBs in 8.10.2.4, 8.13.2.3 and 8.14.2.3.

2. Add the timing information assitance information that may be transferred from serving gNB to the LMF,  in 8.10.2.3, 8.13.2.1 and 8.14.2.1.

[bookmark: _GoBack]3. Add the information in the measurement results, including beam infomation that may be transferred from gNBs to the LMF and change PCI,GCI to NCGI in 8.10.2.3, 8.13.2.2 and 8.14.2.2.

4. Add the information in Requested UL-SRS transmission characteristics information, including peirodicity for SRS confifuration, SSB information, carrier frequency for SRS BW that may be transferred from LMF to gNB in 8.10.2.4, 8.13.2.3 and 8.14.2.3.

5. Add the information in TRP Measurement request information, inlcuding the NCGI, measurement periordicity, beam informationm that may be transferred from LMF to gNBs in 8.10.2.4, 8.13.2.3 and 8.14.2.3.

For DL and DL+UL positioning methods

6. Correct the TRP ID to PRS id transferred from the LMF to the UE and add indication for PRS-only TP and ARFCN in 8.10.2.1, 8.11.2.1 and 8.12.2.1.

7. Correct the TRP ID and add information in the information, inlcuding ARFCN, PRS resource id that may be transferred from the UE to the LMF in 8.10.2.2, 8.11.2.2 and 8.12.2.2.

8. Add the ARFCN information in the assistance data that may be transferred from gNB to the LMF in 8.10.2.3, 8.11.2.3 and 8.12.2.3.

For UL+DL positioning methods
9. Add TA offset used by the UE for information that may be transferred from UE to the LMF

General
10. Correct the “information that may be transferred from LMT to the UE” to “PRS assistance information that may be transferred from LMF to the UE”

11. Correct the “information that may be transferred from UE to the LMF” to “PRS measurement information that may be transferred from UE to the LMF” for multi-RTT and “PRS measurement  or location estiamte information that may be transferred from the UE to the LMF” for DL-TDOA and DL-AoD

	
	

	Consequences if not approved:
	Misalignment between stage 2 and stage 3 specifications and some errors in the current description

Impact analysis
Impacted 5G architecture options:
SA, NE-DC, NR-DC, NG-EN-DC
Impacted functionality:
Muti-RTT, DL-TDOA, DL-AoD, UL-TDOA, UL-AoA
Inter-operability:
There is no inter-operatbility issues
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==================================FIRST CHANGE==================================
[bookmark: _Toc52567544][bookmark: _Toc83659045][bookmark: _Toc83659050][bookmark: _Toc52567549][bookmark: _Toc46489191][bookmark: _Toc37338348]8.10	Multi-RTT positioning
[bookmark: _Toc83659047][bookmark: _Toc37338345][bookmark: _Toc52567546][bookmark: _Toc46489188]8.10.2	Information to be transferred between NG-RAN/5GC Elements
This clause defines the information that may be transferred between LMF and UE/gNB.
[bookmark: _Toc37338346][bookmark: _Toc83659048][bookmark: _Toc52567547][bookmark: _Toc46489189]8.10.2.1	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 8.10.2.1-1.
Table 8.10.2.1-1: PRS assistance Iinformation that may be transferred from LMF to the UE
	Information 

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

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

	DL-PRS configuration of candidate NR TRPs

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

	PRS-only TP indication



[bookmark: _Toc37338347][bookmark: _Toc46489190][bookmark: _Toc52567548][bookmark: _Toc83659049]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: PRS measurement Iinformation that may be transferred from UE to the LMF
	Information

	PCI, GCI, and TRP 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



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



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 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

	PCI, GCINCGI, 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


[bookmark: _Hlk23885320]
[bookmark: _Toc37338349][bookmark: _Toc52567550][bookmark: _Toc83659051][bookmark: _Toc46489192]8.10.2.4	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 8.10.2.4-1.
Table 8.10.2.4-1: 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)

	Number of requested SRS resource sets and SRS resources per set

	Pathloss reference:
	- PCI, SSB Index
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID

	Spatial relation info
	- PCI, SSB Index
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID
	- NZP CSI-RS Resource ID
	- SRS Resource ID
	- Positioning SRS Resource ID

	Periodicity of the SRS for each SRS resource set

	SSB Information

	Carrier frequency of SRS transmission bandwidth



The TRP measurement request information that may be signalled from the LMF to the gNBs is listed in Table 8.10.2.4-2.
Table 8.10.2.4-2: TRP Measurement request information that may be transferred from LMF to gNBs.
	Information 

	TRP ID, and NCGI 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





The Positioning Activation/Deactivation request information that may be signalled from the LMF to the gNB is listed in Table 8.10.2.4-3.
Table 8.10.2.4-3: 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==================================
[bookmark: _Toc37338364][bookmark: _Toc83659067][bookmark: _Toc52567566][bookmark: _Toc46489208][bookmark: _Toc46489248][bookmark: _Toc52567606][bookmark: _Toc83659107]8.11	DL-AoD positioning
[bookmark: _Toc52567568][bookmark: _Toc83659069][bookmark: _Toc37338366][bookmark: _Toc46489210]8.11.2	Information to be transferred between NG-RAN/5GC Elements
This clause defines the information that may be transferred between LMF and UE/gNB.
[bookmark: _Toc46489211][bookmark: _Toc52567569][bookmark: _Toc83659070][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: PRS assistance iInformation that may be transferred from LMF to the UE
	Information 
	UE-assisted
	UE-based

	Physical cell IDs (PCIs), global cell IDs (GCIs), ARFCN, and TRP 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
	No
	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



[bookmark: _Toc37338368][bookmark: _Toc46489212][bookmark: _Toc52567570][bookmark: _Toc83659071][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: PRS measurement or location estimate iInformation 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 TRP 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



[bookmark: _Toc52567571][bookmark: _Toc46489213][bookmark: _Toc37338369][bookmark: _Toc83659072]8.11.2.3	Information that may be transferred from the gNB to LMF
[bookmark: _Hlk29911368]The assistance data that may be transferred from gNB to the LMF is listed in Table 8.11.2.3-1.
Table 8.11.2.3-1: 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



==================================NEXT CHANGE==================================
[bookmark: _Toc37338382][bookmark: _Toc46489226][bookmark: _Toc52567584][bookmark: _Toc83659085]8.12	DL-TDOA positioning
[bookmark: _Toc52567586][bookmark: _Toc37338384][bookmark: _Toc83659087][bookmark: _Toc46489228]8.12.2	Information to be transferred between NG-RAN/5GC Elements
This clause defines the information that may be transferred between LMF and UE/gNB.
[bookmark: _Toc37338385][bookmark: _Toc83659088][bookmark: _Toc46489229][bookmark: _Toc52567587]8.12.2.1	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 8.12.2.1-1.
Table 8.12.2.1-1: PRS assistance Iinformation that may be transferred from LMF to the UE
	[bookmark: _Hlk29911279]Information 
	UE‑assisted 
	UE‑based 

	Physical cell IDs (PCIs), global cell IDs (GCIs), ARFCN, and TRP 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
	No
	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

	Fine Timing relative to the serving (reference) TRP of candidate NR TRPs
	No
	Yes

	PRS-only TP indication
	Yes
	Yes



[bookmark: _Toc37338386][bookmark: _Toc52567588][bookmark: _Toc46489230][bookmark: _Toc83659089]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: PRS measurement or location estimate iInformation 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 TRP 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
	Yea

	Quality for each measurement
	Yes
	No



[bookmark: _Toc46489231][bookmark: _Toc37338387][bookmark: _Toc52567589][bookmark: _Toc83659090]8.12.2.3	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 8.12.2.3-1.
Table 8.12.2.3-1: 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



==================================NEXT CHANGE==================================
[bookmark: _Toc52567602][bookmark: _Toc83659103][bookmark: _Toc46489244][bookmark: _Toc37338400]8.13	UL-TDOA positioning
[bookmark: _Toc52567604][bookmark: _Toc83659105][bookmark: _Toc37338402][bookmark: _Toc46489246]8.13.2	Information to be transferred between NG-RAN/5GC Elements

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


[bookmark: _Toc12401885]
[bookmark: _Toc46489249][bookmark: _Toc52567607][bookmark: _Toc83659108][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

	PCI, GCINCGI, 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



[bookmark: _Toc37338405][bookmark: _Toc46489250][bookmark: _Toc83659109][bookmark: _Toc52567608]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



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==================================
[bookmark: _Toc52567616][bookmark: _Toc37338412][bookmark: _Toc46489258][bookmark: _Toc83659117]8.14	UL-AoA positioning
[bookmark: _Toc37338414][bookmark: _Toc83659119][bookmark: _Toc52567618][bookmark: _Toc46489260]8.14.2	Information to be transferred between NG-RAN/5GC Elements
This clause defines the information that may be transferred between LMF and gNB/TRPs.

[bookmark: _Toc37338415][bookmark: _Toc46489262][bookmark: _Toc52567620][bookmark: _Toc83659121]8.14.2.1	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 8.14.2.1-1.
Table 8.14.2.1-1: UE configuration data that may be transferred from serving gNB to the LMF
	UE configuration data

	UE SRS configuration 

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



[bookmark: _Toc37338416][bookmark: _Toc46489263][bookmark: _Toc83659122][bookmark: _Toc52567621]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

	PCI, GCINCGI, 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



[bookmark: _Toc52567622][bookmark: _Toc83659123][bookmark: _Toc37338417][bookmark: _Toc46489264]8.14.2.3	Information that may be transferred from the LMF to gNB
The requested UL-SRS transmission characteristics information that may be signalled from the LMF to the gNB is listed in Table 8.14.2.3-1.
Table 8.14.2.3-1: 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)

	Number of requested SRS resource sets and SRS resources per set

	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 8.14.2.3-2.
Table 8.14.2.3-2: 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



The Positioning Activation/Deactivation request information that may be signalled from the LMF to the gNB is listed in Table 8.14.2.3-3.
Table 8.14.2.3-3: 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



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

