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1	Introduction
In current stage 2 specification approved in RAN2#109e [1], the agreements for the procedures of UL positioning methods (i.e., UL TDOA, UL AoA) are captured. In this document, we provide our views on the clarification about TRP measurement request, assistance data for UL-only positioning, and some other corrections to stage-2 specification.
2	Discussion
2.1	TRP in measurement request information
In the newly-approved 38.305 CR [1] in RAN2#109e, it is specified that the TRP measurement request information that may be signalled from the LMF to the gNB for multi-RTT, UL TDOA, UL AoA are listed in Table 1, Table 2, and Table 3, respectively.
[bookmark: _Ref36544726][bookmark: _Ref36459733]Table 1 TRP Measurement request information that may be transferred from LMF to gNBs. (Multi-RTT)
	Information 

	PCI, GCI, and TRP ID of the TRP for the UE to transmit UL SRS

	UE-SRS configuration

	UL timing information together with timing uncertainty of candidate TRPs (search window)

	Start time, duration and report characteristics for the measurements



[bookmark: _Ref36544736]Table 2 TRP Measurement request information that may be transferred from LMF to gNB (UL TDOA)
	Information 

	PCI, GCI, and TRP ID of the TRP for the UE to transmit UL SRS

	UE-SRS configuration

	UL timing information together with timing uncertainty of candidate TRPs (search window)

	Start time, duration and report characteristics for the measurements



[bookmark: _Ref36459738]Table 3 TRP Measurement request information that may be transferred from LMF to gNB (UL AoA)
	Information 

	PCI, GCI, and TRP ID of the TRP for the UE to transmit UL SRS

	UE-SRS configuration

	UL timing information together with timing uncertainty of candidate TRPs (search window)

	Start time, duration and report characteristics for the measurements



The phrase “TRP for the UE to transmit UL SRS” is confusing, as to which TRP is intended for. Should it be the TRP that configures the SRS to the UE, or the serving TRP ID of the serving TRP, or the TRP to receive the SRS.
On one hand, in LTE, the serving cell PCI is provided for deriving the SRS sequence, but in NR, the SRS sequence is determined via the explicit configuration of scrambling ID in the SRS configuration. For the neighboring gNBs, knowing the PCI/GCI of the serving cell to configure SRS does not help anything in terms of SRS reception, and the configuration of SRS itself and UL timing information are signaled elsewhere.
On the other hand, the current NRPPa [2] running BL CR, TRP ID is presented in the MEASUREMENT REQUEST message, which denotes the TRP ID to perform the measurement as NRPPa is terminated at CU in case of disaggregated gNB architecture, and thus there is indeed a need to provide the TRP ID of the target TRP to receive the SRS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF UE Measurement ID
	M
	
	INTEGER (1..15,…)
	
	YES
	reject

	TRP ID
	FFS
	
	9.2.aa
	
	YES
	reject

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…) [FFS]
	
	YES
	reject

	Measurement Quantities
	
	1 .. <maxnoMeas>
	
	
	EACH
	reject

	>Measurement Quantities Item
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA, FFS,…)
	
	-
	

	SRS Configuration
	O
	
	9.2.y
	
	YES
	ignore



Observation 1: The TRP ID for the target TRP to receive SRS should be included in the NRPPa message MEASUREMENT REQUEST.
As there may be multiple TRPs with the same Cell ID, the Cell ID should also be needed to address the TRP for a CU. 
Proposal 1: Change the description in the TRP measurement request information in stage-2 specification to “PCI, GCI, and TRP ID of the TRP to receive UL SRS”.
· Send an LS to RAN3 to include PCI, and GCI in the NRPPa message.
· The changes are included in the TP in the section 5.1.

2.2	TRP location for UL-only positioning
In the newly-approved 38.305 CR [1] in RAN2#109e, for the UL positioning methods, the UE position is estimated based on UL measurements taken at different TRPs of uplink radio signals from UE, along with other configuration informations. 
For example, in the UL TDOA positioning method, the assistance data and measurement results for UE position calculation are clarified in Table 4 and Table 5, respectively. However, the TRPs (served by the gNB) location information is missing, without which it’s unlikely to perform the UE position calculation.
[bookmark: _Ref36548249]Table 4 UE configuration data that may be transferred from serving gNB to the LMF (UL TDOA)
	[bookmark: _Hlk32316091]UE configuration data

	UE SRS configuration 



[bookmark: _Ref36548255]Table 5 Measurement results that may be transferred from gNBs to the LMF (UL TDOA)
	Measurement results

	UL RTOA

	UL SRS-RSRP

	Time stamp of the measurement

	Quality for each measurement



Observation 2: The TRPs (served by the gNB) location information is missing for UL-only positioning.
For DL and multi-RTT positioning, the location of the TRPs is reported by gNB through assistance data.
	Information 

	PCI, GCI, 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 (e.g. azimuth, elevation etc) of the DL-PRS Resources of the TRPs served by the gNB

	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)



For UL, in LTE, the location of LMU is reported in the following SLm SETUP REQUEST [3].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2
	
	YES
	reject

	SLmAP Transaction ID
	M
	
	9.2.3
	
	-
	

	LMU ID
	M
	
	9.2.6
	
	YES
	ignore

	LMU Information
	O
	
	9.2.8
	
	YES
	ignore



In NR, since we do not have LMU, a similar procedure to DL positioning can be added for UL-only positioning, without providing any DL PRS related information.
So we have the following proposal:
Proposal 2: Include assistance data between gNB and LMF for UL-only positioning.
· Send an LS to RAN3
· The changes are included in the TP in section 5.2.

2.3	TRP ID vs PRS ID
TRP ID was created by RAN3 to uniquely identify a TRP when associated with the Cell ID within NG-RAN, while PRS ID is used temporarily for a UE to uniquely identify a TRP within the UE context for assistance data delivery and measurement reporting.
To further complicate this issue, current LPP specification introduced an IE TRP-ID as defined as follows, which is the structure to contain PRS ID, Cell ID, and cell frequency.
–	TRP-ID
The IE TRP-ID provides the IDs to identify the TRP.
-- ASN1START

TRP-ID-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255)			OPTIONAL, 
	nr-PhysCellId-r16				NR-PhysCellId-r16			OPTIONAL,
	nr-CellGlobalId-r16				NCGI-r15					OPTIONAL,		-- Need ON
	nrARFCNRef-r16					ARFCN-ValueNR-r15			OPTIONAL	-- Cond NotSameAsRefServ0
}
-- ASN1STOP
The current stage-2 seems to ignore the discrepancy between TRP ID, and PRS ID, which may cause confusion to experts external to TSG RAN WG2. Therefore, we have the following proposal.
Proposal 3: Change all instances of “TRP ID” in the information between UE and LMF to “PRS ID”.
· The changes are included in the TP in section 5.3.
· Note: no such changes are required for the information between NG-RAN and LMF.

2.4	Typos and terminology alignments
Proposal 4: Rapporteur to capture the following changes.
· Change all instances of “informations” to “information”.
· Change all instances of “GCI” to “CGI”.
· In some cases, “global Cell ID” should also be changed to “cell global identifier”.
· Change all instances of “AOD” to “AoD”.
· Change the wrong citation in “0. The LMF may use the procedure described in subclause 8.10.3.1.2.1 to obtain the DL information required for Multi-RTT positioning” (in Clause 8.10.4) to “8.10.3.2.1”.

3	Conclusions
In this document, we provide our views on the clarification about TRP measurement request, assistance data for UL-only positioning, and some other corrections to stage-2 specification. We have the following observations and proposals:
Observations:
Observation 1: The TRP ID for the target TRP to receive SRS should be included in the NRPPa message MEASUREMENT REQUEST.
Observation 2: The TRPs (served by the gNB) location information is missing for UL-only positioning.
Proposals:
Proposal 1: Change the description in the TRP measurement request information in stage-2 specification to “PCI, GCI, and TRP ID of the TRP to receive UL SRS”.
· Send an LS to RAN3 to include PCI, and GCI in the NRPPa message.
· The changes are included in the TP in the section 5.1.
Proposal 2: Include assistance data between gNB and LMF for UL-only positioning.
· Send an LS to RAN3
· The changes are included in the TP in section 5.2.
Proposal 3: Change all instances of “TRP ID” in the information between UE and LMF to “PRS ID”.
· The changes are included in the TP in section 5.3.
· Note: no such changes are required for the information between NG-RAN and LMF.
Proposal 4: Rapporteur to capture the following changes.
· Change all instances of “informations” to “information”.
· Change all instances of “GCI” to “CGI”.
· In some cases, “global Cell ID” should also be changed to “cell global identifier”.
· Change all instances of “AOD” to “AoD”.
· Change the wrong citation in “0. The LMF may use the procedure described in subclause 8.10.3.1.2.1 to obtain the DL information required for Multi-RTT positioning” (in Clause 8.10.4) to “8.10.3.2.1”.
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5	Appendix
5.1	TPs for section 2.1
========================== Unchanged parts omitted ==========================
[bookmark: _Hlk23885320]8.10.2.4	Information that may be transferred from the LMF to gNBs
========================== Unchanged parts omitted ==========================
Table 8.10.2.4-2: TRP Measurement request information that may be transferred from LMF to gNBs.
	Information 

	PCI, GCI, and TRP ID of the TRP to receive for the UE to transmit UL SRS

	UE-SRS configuration

	UL timing information together with timing uncertainty of candidate TRPs (search window)

	Start time, duration and report characteristics for the measurements


========================== Unchanged parts omitted ==========================
8.13.2.3	Information that may be transferred from the LMF to gNBs
========================== Unchanged parts omitted ==========================
Table 8.13.2.3-2: TRP Measurement request information that may be transferred from LMF to gNB.
	Information 

	PCI, GCI, and TRP ID of the TRP to receive for the UE to transmit UL SRS

	UE-SRS configuration

	UL timing information together with timing uncertainty of candidate TRPs (search window)

	Start time, duration and report characteristics for the measurements


========================== Unchanged parts omitted ==========================
8.14.2.3	Information that may be transferred from the LMF to gNB
========================== Unchanged parts omitted ==========================
Table 8.14.2.3-2: TRP Measurement request information that may be transferred from LMF to gNB.
	Information 

	PCI, GCI, and TRP ID of the TRP to receive for the UE to transmit UL SRS

	UE-SRS configuration

	UL timing information together with timing uncertainty of candidate TRPs (search window)

	Start time, duration and report characteristics for the measurements


========================== Unchanged parts omitted ==========================
5.2	TPs for section 2.2
========================== Unchanged parts omitted ==========================
8.13.2.AA	Assistance data 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 8.13.2.AA-1.
Table 8.13.2.AA-1: Assistance data that may be transferred from gNB to the LMF
	 Information 

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

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

	Geographical coordinates of the TRPs served by the gNB (include reference location for the receiving antenna of the reference TRP
,relative locations for receiving antennas of other TRPs)


========================== Unchanged parts omitted ==========================
8.13.3.2	Assistance Data Transfer Procedure
8.13.3.2.1	Assistance Data Delivery between LMF and gNB
The purpose of this procedure is to enable the gNB to provide assistance data described in Table 8.13.2.1AA-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.. 
(2)	The 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 clause 8.13.2.1. 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, 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-bb shows the assistance data Delivery operation from the gNB to the LMF for the UL TDOA positioning method, in the case that the procedure is initiated by LMF.


Figure 8.13.3.2.1-bb: LMF-initiated assistance data Delivery Procedure
(1)	The LMF determines that certain assistance data are desired (e.g., as part of a periodic update or as triggered by OAM) and sends an NRPPa ASSISTANCE DATA REQUEST message to the gNB. This request includes an indication of which specific assistance data is requested.
(2)	The gNB provides the requested assistance in an NRPPa ASSISTANCE DATA RESPONSE message, if available at the gNB. If the gNB is not able to provide any information, it returns an ASSISTANCE DATA FAILURE message indicating the cause of failure.
========================== Unchanged parts omitted ==========================
8.14.2.CC	Assistance data 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 8.14.2.CC-1.
Table 8.14.2.CC-1: Assistance data that may be transferred from gNB to the LMF
	 Information 

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

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

	Geographical coordinates of the TRPs served by the gNB (include reference location for the receiving antenna of the reference TRP, relative locations for receiving antennas of other TRPs)


========================== Unchanged parts omitted ==========================
8.14.3.2	Assistance Data Transfer Procedure
8.14.3.2.1	Assistance Data Delivery between LMF and gNB
The purpose of this procedure is to enable the gNB to provide assistance data described in Table 8.14.2.2CC-1 to the LMF, for subsequent delivery to the gNB using the procedures of clause 8.14.3.3 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 8.14.3.2.1-1 shows the UL information Delivery operation from the serving gNB to the LMF.


Figure 8.14.3.2.2.1-1: 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.. 
(2)	The 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 clause 8.14.2.1. 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, 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 8.14.3.2.1-dd shows the assistance data Delivery operation from the gNB to the LMF for the UL AoA positioning method, in the case that the procedure is initiated by the LMF.


Figure 8.14.3.2.1-dd: LMF-initiated assistance data Delivery Procedure
(1)	The LMF determines that certain assistance data are desired (e.g., as part of a periodic update or as triggered by OAM) and sends an NRPPa ASSISTANCE DATA REQUEST message to the gNB. This request includes an indication of which specific assistance data are requested.
(2)	The gNB provides the requested assistance in an NRPPa ASSISTANCE DATA RESPONSE message, if available at the gNB. If the gNB is not able to provide any information, it returns an ASSISTANCE DATA FAILURE message indicating the cause of the failure.
========================== Unchanged parts omitted ==========================
5.3	TPs for section 2.3
========================== Unchanged parts omitted ==========================
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: Information that may be transferred from LMF to the UE
	Information 

	Physical cell IDs (PCIs), global cell IDs (GCIs), and TRP PRS IDs 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)



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: Information that may be transferred from UE to the LMF
	Information

	PCI, GCI, and TRP PRS ID for each measurement

	DL PRS RSRP measurement

	UE Rx-Tx time difference measurement

	Time stamp of the measurement

	Quality for each measurement


========================== Unchanged parts omitted ==========================
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: Information that may be transferred from LMF to the UE
	Information 

	Physical cell IDs (PCIs), global cell IDs (GCIs), and TRP PRS IDs 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)

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

	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)



[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: Information 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, and TRP PRS ID for each measurement
	Yes
	Yes

	DL PRS RSRP measurement
	Yes
	No

	Time stamp of the measurement
	Yes
	No

	Quality for each measurement
	Yes
	No


========================== Unchanged parts omitted ==========================
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: Information that may be transferred from LMF to the UE
	[bookmark: _Hlk29911279]Information 

	Physical cell IDs (PCIs), global cell IDs (GCIs), and TRP PRS IDs 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)

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

	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)



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: Information 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, and TRP PRS ID for each measurement
	Yes
	Yes

	DL RSTD measurement
	Yes
	No

	DL PRS RSRP measurement
	Yes
	No

	Time stamp of the measurement
	Yes
	No

	Quality for each measurement
	Yes
	No


========================== Unchanged parts omitted ==========================
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