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7.2
General NRPPa Procedures for UE Positioning
7.2.1
NRPPa procedures

Positioning and data acquisition transactions between a LMF and NG-RAN node are modelled by using procedures of the NRPPa protocol. There are two types of NRPPa procedures:

-
UE associated procedure, i.e. transfer of information for a particular UE, including the procedures supporting the Positioning Information Transfer, E-CID Location Information Transfer functions and Measurement Preconfiguration Information Transfer;

-
Non UE associated procedure, i.e. transfer of information applicable to the NG-RAN node and associated TRP, including the procedures supporting the OTDOA Information Transfer, Assistance Information Transfer, TRP Information Transfer, Measurement Information Transfer functions and PRS Information Transfer.

Parallel transactions between the same LMF and NG-RAN node are supported; i.e. a pair of LMF and NG-RAN node may have more than one instance of an NRPPa procedure in execution at the same time.

For possible extensibility, the protocol is considered to operate between a generic "access node" (e.g. gNB, ng-eNB) and a "server" (e.g. LMF). An NRPPa transaction is only initiated by the server.
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Figure 7.2.1-1: A single NRPPa transaction

Figure 7.2.1-1 shows a single NRPPa transaction. The transaction is terminated in step 2 in procedures including OTDOA Information Exchange and TRP Information Exchange. For procedures such as Positioning Information Exchange, Measurement and E-CID Measurement Initiation, additional responses may be allowed (e.g. sending of updated information periodically and/or whenever there is some significant change). In this case, the transaction may be ended after some additional responses. In the NRPPa protocol, the described transaction may be realized by the execution of one procedure defined as a request and a response, followed by one or several procedures initiated by the NG-RAN node (each procedure defined as a single message) to realize the additional responses. The Correlation ID, as specified in TS 29.572 [33], included by the LMF when it invokes the Namf_Communication_N1N2MessageTransfer AMF service operation to transfer the NRPPa PDU may be used by the LMF to identify the target UE positioning session.
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
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.

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 (prs-only-tp, srs-only-tp, tp, rp, trp)

	On-demand PRS Information

	TRP Tx TEG Association


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

	UE Tx TEG Association 


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

	Zenith Angle of Arrival

	Multiple UL Angles of Arrival for each path

	UL-SRS-RSRPP

	SRS Resource Type

	ARP ID

	LoS/NLoS Information for gNB measurements


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

	Search Window Information

	AoA search window information 

	Number of TRP RxTx TEGs

	Response time

	Measurement Characteristics Request Indicator

	Measurement Time Occasion


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


The UE reporting information that may be signalled from the LMF to the gNB is listed in Table 8.10.2.4-4.
Table 8.10.2.4-4: The UE reporting information that may be transferred from LMF to gNB.
	Information 

	Reporting amount

	Reporting interval


The PRS Configuration request information that may be signalled from the LMF to the gNB is listed in Table 8.10.2.4-5.
Table 8.10.2.4-5: PRS Configuration Request Information that may be transferred from LMF to gNB
	Information 

	TRP ID of the TRPs served by the gNB

	PRS Configuration request type (configure, off)

	Requested DL PRS Transmission Characteristics
Per resource set: 
- PRS bandwidth 
- Comb size

- Resource set periodicity

- Resource repetition factor

- Resource number of symbols

- QCL Information

- Resource set start time and duration
Per TRP: 

· Number of frequency layers

· Start time and duration 


	PRS Transmission Off Information

         - Resource set ID, Resource ID


The PRS Configuration Information of the neighbour TRPs that may be signalled from the LMF to the gNB is listed in Table 8.10.2.4-6.
Table 8.10.2.4-6: Measurement Preconfiguration request information that may be transferred from LMF to gNB

	Information 

	TRP ID, PCI, NGCI of a neighbour TRP

	PRS Configuration information of the TRP


The information used for the activation of the preconfigured measurement gaps or processing windows that may be signalled from the LMF to the gNB is listed in Table 8.10.2.4-7.
Table 8.10.2.4-7: Measurement Activation Information that may be transferred from LMF to gNB

	Information 

	Point A

	Measurement gap periodicity

	Measurement gap offset

	Measurement PRS length 


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
8.11.2.3
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 8.11.2.3-1.

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

	TRP type (prs-only-tp, srs-only-tp, tp, rp, trp)

	On-demand PRS Information

	TRP Beam Antenna Information


8.11.2.4
Information that may be transferred from the LMF to gNBs
The UE reporting information that may be signalled from the LMF to the gNB is listed in Table 8.11.2.4-1.

Table 8.11.2.4-1: The UE reporting information that may be transferred from LMF to gNB.
	Information 

	Reporting amount

	Reporting interval


The PRS Configuration request information that may be signalled from the LMF to the gNB is listed in Table 8.11.2.4-2.
Table 8.11.2.4-2: PRS Configuration Request Information that may be transferred from LMF to gNB

	Information 

	TRP ID of the TRPs served by the gNB

	PRS Configuration request type (configure, off)

	Requested DL PRS Transmission Characteristics
Per resource set: 
- PRS bandwidth 
- Comb size

- Resource set periodicity

- Resource repetition factor

- Resource number of symbols

- QCL Information

- Resource set start time and duration
Per TRP: 

· Number of frequency layers

· Start time and duration 


	PRS Transmission Off Information

         - Resource set ID, Resource ID


The information of the neighbour TRPs that may be signalled from the LMF to the gNB is listed in Table 8.11.2.4-3.
Table 8.11.2.4-3: Measurement Preconfiguration request information that may be transferred from LMF to gNB
	Information 

	TRP ID, PCI, NGCI of a neighbour TRP

	PRS Configuration information of the TRP


The activation information of the preconfigured measurement gaps or processing windows that may be signalled from the LMF to the gNB is listed in Table 8.11.2.4-4.
Table 8.11.2.4-4: Measurement Activation Information that may be transferred from LMF to gNB

	Information 

	Point A

	Measurement gap periodicity

	Measurement gap offset

	Measurement PRS length 


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
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

	TRP type (prs-only-tp, srs-only-tp, tp, rp, trp)

	On-demand PRS Information

	TRP Tx TEG Association


8.12.2.4
Information that may be transferred from the LMF to gNBs
The UE reporting information that may be signalled from the LMF to the gNB is listed in Table 8.12.2.4-1.

Table 8.12.2.4-1: The UE reporting information that may be transferred from LMF to gNB.
	Information 

	Reporting amount

	Reporting interval


The PRS Configuration request information that may be signalled from the LMF to the gNB is listed in Table 8.12.2.4-2.
Table 8.12.2.4-2: PRS Configuration Request Information that may be transferred from LMF to gNB
	Information 

	TRP ID of the TRPs served by the gNB

	PRS Configuration request type (configure, off)

	Requested DL PRS Transmission Characteristics

Per resource set: 
- PRS bandwidth 

- Comb size

- Resource set periodicity

- Resource repetition factor

- Resource number of symbols

- QCL Information

- Resource set start time and duration

Per TRP: 

· Number of frequency layers

· Start time and duration 


	PRS Transmission Off Information

         - Resource set ID, Resource ID


The information of the neighbour TRPs that may be signalled from the LMF to the gNB is listed in Table 8.12.2.4-3.
Table 8.12.2.4-3: Measurement Preconfiguration request information that may be transferred from LMF to gNB

	Information 

	TRP ID, PCI, NGCI of a neighbour TRP

	PRS Configuration information of the TRP


The activation information of the preconfigured measurement gaps or processing windows that may be signalled from the LMF to the gNB is listed in Table 8.12.2.4-4.
Table 8.12.2.4-4: Measurement Activation Information that may be transferred from LMF to gNB

	Information 

	Point A

	Measurement gap periodicity

	Measurement gap offset

	Measurement PRS length 


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
8.13
UL-TDOA positioning
8.13.1
General

In the UL-TDOA positioning method, the UE position is estimated based on UL-RTOA (and optionally UL-SRS-RSRP) 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.

8.13.2
Information to be transferred between NG-RAN/5GC Elements
This clause defines the information that may be transferred between LMF and gNB/TRPs.

8.13.2.0
Assistance Data that may be transferred from the gNB to the LMF

The assistance data that may be transferred from the gNB to the LMF is listed in Table 8.13.2.0-1.

Table 8.13.2.0-1: 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 information of the DL-PRS Resources of the TRPs served by the gNB

	TRP type (prs-only-tp, srs-only-tp, tp, rp, trp)


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

	UE configuration data

	UE SRS configuration 

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

	UE Tx TEG Association


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

	Multiple UL Angles of Arrival for each path

	SRS Resource Type

	ARP ID

	UL-SRS-RSRPP

	Los/NLos Information for gNB measurements


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

	Number of Rx TEGs

	Response time

	Measurement Characteristics Request Indicator

	Measurement Time Occasion


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
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8.14
UL-AoA positioning
8.14.1
General

In the UL-AoA positioning method, the UE position is estimated based on UL-AoA (and optionally UL-SRS-RSRP) 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.

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.

8.14.2.0
Assistance Data that may be transferred from the gNB to the LMF

The assistance data that may be transferred from the gNB to the LMF is listed in Table 8.14.2.0-1.

Table 8.14.2.0-1: 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 information of the DL-PRS Resources of the TRPs served by the gNB

	TRP type (prs-only-tp, srs-only-tp, tp, rp, trp)


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


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

	Zenith Angle of Arrival

	UL-SRS-RSRPP

	SRS resource type

	ARP ID

	LoS/NLoS Information for gNB measurements


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

	AoA search window information

	Response time

	Measurement Characteristics Request Indicator


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
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