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Discussion and Decision
1
Introduction
In this paper, we propose further stage 3 details for TRP Information Exchange (section 2.1), Positioning Information Exchange (section 2.2), and Measurements (section 2.3).
2
Discussion
2.1
TRP Information Exchange

The TRP Information Exchange procedure enables the LMF to “learn” about TRPs hosted by a gNB and obtain TRP-specific assistance data. 
The LMF needs the list of all the addressable TRPs, and for each of them, related assistance data as listed in table 1:
	Information 
	Positioning Methods

	PCI, GCI, and TRP IDs of the TRPs served by the gNB
	Multi-RTT, DL-AoD, DL-TDOA

	Timing information of TRPs served by the gNB
	Multi-RTT, DL-AoD, DL-TDOA

	DL PRS configuration of the TRPs served by the gNB
	Multi-RTT, DL-AoD, DL-TDOA

	SSB information of the TRPs (the time/frequency occupancy of SSBs)
	Multi-RTT, DL-AoD, DL-TDOA

	Spatial direction information of the DL-PRS Resources of the TRPS served by the gNB
	Multi-RTT, DL-AoD, DL-TDOA

	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)
	Multi-RTT, DL-AoD, DL-TDOA


Table 1: Assistance data that may be transferred from gNB to the LMF
Associated with each TRP ID is a DL PRS ID, Physical Cell Identity (NR PCI), Cell Global Identity (NR CGI), and NR ARFCN (see IE TRP-ID in TS 37.355).
Proposal 1:
The TRP INFORMATION REQUEST message shall enable the LMF to request the following TRP Information Types for all addressable TRPs of a gNB:

a) PRS ID

b) NR PCI

c) NR CGI

d) NR ARFCN

e) Timing Information

f) DL PRS Configuration
g) SSB information

h) Spatial direction information of the DL-PRS resources

i) Geographical coordinates

Considering that the number of TRPs under a gNB can be considerably high (up to 16384), it is beneficial to enable the LMF to obtain TRP information for only a specific subset of the TRPs under a gNB (i.e. a list of TRPs).
Proposal 2:
The TRP INFORMATION REQUEST message shall enable the LMF to request TRP Information for a specific list of TRPs, e.g. a TRP List IE containing a subset of all the addressable TRPs of the gNB. If the TRP List IE is absent, then the TRP INFORMATION REQUEST is for all the addressable TRPs of the gNB.
NRPPa signaling is carried over the NG interface using either UE-associated or non-UE associated signaling. In the case of the TRP Information Exchange procedure, there is no UE-specific information.
Proposal 3:
The NRPPa messages for the TRP Information Exchange procedure are carried over the NG interface using non-UE associated signaling.
2.2
Positioning Information Exchange

The Positioning Information Exchange procedure enables the LMF to obtain UE configuration data from TRPs.
The POSITIONING INFORMATION REQUEST message is used to request UE SRS configuration information for a target UE. It includes the requested UL SRS transmission characteristics as shown in table 2.
	Information 
	Positioning Methods

	Number of Transmissions
	Multi-RTT, UL-TDOA, UL-AoA

	Bandwidth
	Multi-RTT, UL-TDOA, UL-AoA


Table 2: Requested UL-SRS transmission characteristics information that may be transferred from serving gNB to the LMF
The POSITIONING INFORMATION RESPONSE message provides the UL SRS configuration information to the LMF as shown in table 3.
	Information 
	Positioning Methods

	UE SRS configuration
	Multi-RTT, UL-TDOA, UL-AoA


Table 3: UE configuration data that may be transferred from serving gNB to the LMF
In order for the gNB to uniquely identify the target UE, the messages related to Positioning Information Exchange must be carried in UE-associated signaling over the NG interface.

Proposal 4:
The NRPPa messages for the Positioning Information Exchange procedure and Positioning Information Update procedure are carried over the NG interface using UE-associated signaling.
2.3
Measurements

The Measurement procedure enables the LMF to request position measurements from a gNB and provide necessary assistance data to the gNB.

For Multi-RTT, UL-TDOA, and UL-AoA: the measurement results that may be transferred from gNB to LMF are shown in table 5.
	Measurement 
	Positioning Methods

	gNB Rx-Tx time difference measurement
	Multi-RTT

	UL SRS-RSRP
	Multi-RTT, UL-TDOA, UL-AoA

	UL Angle of Arrival (azimuth and elevation)
	Multi-RTT, UL-AoA

	UL RTOA
	UL-TDOA

	PCI, GCI, and TRP ID of the measurement
	UL-AoA

	Time stamp of the measurement
	Multi-RTT, UL-TDOA, UL-AoA

	Quality for each measurement
	Multi-RTT, UL-TDOA, UL-AoA


Table 5: Measurement results for Multi-RTT, UL-TDOA, and UL-AoA
The above measurements are TRP-specific, where the TRP can be hosted by the serving gNB or a neighbor gNB. The TRP selection is performed by the LMF, since the selected TRPs can span multiple gNBs and the same set of TRPs should be selected for both UL and DL measurements (in case of Multi-RTT).
-
For the neighbor gNB case, there is no UE-associated logical NG connection between the AMF and neighbor gNB, and therefore the Measurement-related NRPPa messages must be carried in non-UE associated signaling over the NG interface.

-
For the serving gNB case, it is feasible to carry the Measurement-related NRPPa messages in either non-UE associated or UE-associated signaling over the NG interface.

This leads to the following observation:
Observation 1:
For Multi-RTT, UL-TDOA, and UL-AoA:

a)
The TRP ID IE is mandatory in the MEASUREMENT REQUEST, MEASUREMENT RESPONSE, and MEASUREMENT REPORT messages.

b)
When the TRP is hosted by a neighbor gNB, the Measurement-related NRPPa messages must be carried in non-UE associated signaling over the NG interface.

c)
When the TRP is hosted by the serving gNB, it is feasible to carry the Measurement-related NRPPa messages in either non-UE associated or UE-associated signaling over the NG interface.

For UL NR E-CID: the measurement results that may be transferred from gNB to LMF, based on the Stage 2 TP in [1], are shown in table 6.
	Information 

	 SS Reference signal received power (SS-RSRP)

	 SS Reference Signal Received Quality (SS-RSRQ)

	 CSI Reference signal received power (CSI-RSRP)

	 CSI Reference Signal Received Quality (CSI-RSRQ)

	 NR Cell Global Identifier /Physical Cell ID

	 Cell Portion ID


Table 6: Measurement results for UL NR E-CID
The above measurements are obtained from the serving gNB and are UE-specific. Therefore, the Measurement-related NRPPa messages must be carried in UE-associated signaling over the NG interface. This leads to the following observation:

Observation 2:
For UL NR E-CID:

a)
The TRP ID IE is not needed in the MEASUREMENT REQUEST, MEASUREMENT RESPONSE, and MEASUREMENT REPORT messages.

b)
The Measurement-related NRPPa messages must be carried in UE-associated signaling over the NG interface.

From the above observations, there are at least two fundamental differences between UL NR E-CID and other NR positioning methods:

1)
TRP ID IE should be absent for UL NR E-CID, but mandatory for other NR positioning methods;
2)
UE-associated signaling over the NG interface must be used for UL NR E-CID, but non-UE associated signaling must be used for other NR positioning methods (for at least the case where TRP is hosted in a neighbor gNB).
To handle these differences over NGAP, RAN3 could potentially introduce a new NRPPa measurement procedure for UL NR E-CID (or re-use the existing E-CID procedures defined for LTE) and a separate new NRPPa measurement procedure for the other NR positioning methods (i.e. UL-TDOA, UL-AoA, and Multi-RTT). However, it would be preferable to have a single common NRPPa measurement procedure if feasible. One way forward could be as follows:
1)
In the MEASUREMENT REQUEST message, introduce two separate IEs: a TRP-specific Measurement Quantities IE for TRP-specific measurements (e.g. UL-TDOA, UL-AoA, and Multi-RTT) and a Non-TRP-specific Measurement Quantities IE for non-TRP specific measurements (e.g. UL NR E-CID).

2)
If a logical UE-associated NG connection exists (i.e. in case of serving gNB), measurement-related NRPPa messages shall be carried in UE-associated signaling over the NG-interface; otherwise (i.e. in case of non-serving gNB), non-UE associated signaling shall be used.
3)
The presence of the TRP ID IE is conditionally mandatory on the presence of the TRP-specific Measurement Quantities IE.

Based on the above, the following is proposed:
Proposal 5:
Introduce a Non-TRP-specific Measurement Quantities IE in the MEASUREMENT REQUEST message, with codepoints for Cell ID, Cell Portion ID, SS-RSRP, SS-RSRQ, CSI-RSRP, and CSI-RSRQ.

Proposal 6:
Rename the existing Measurement Quantities IE to TRP-specific Measurement Quantities IE.
Proposal 7:
The TRP ID IE shall be present in the MEASUREMENT REQUEST message if the TRP-specific Measurement Quantities IE is present.

Proposal 8:
If a logical UE-associated NG connection exists (i.e. in case of serving gNB), UE-associated signaling shall be used over the NG-interface; otherwise (i.e. in case of non-serving gNB), non-UE associated signaling shall be used over the NG-interface.
If the TRP ID IE is included in the MEASUREMENT REQUEST message, it indicates the TRP from which measurements are requested:

-
If the measurement can be performed by the indicated TRP, then the gNB echoes the same TRP ID in the MEASUREMENT RESPONSE message.

-
If the measurement cannot be performed by the indicated TRP, then the procedure fails and the gNB responds with the MEASUREMENT FAILURE message. The gNB cannot select a different TRP than what was requested by the LMF.

The TRP ID IE is not needed in the MEASUREMENT FAILURE and MEASUREMENT ABORT messages. Also, the TRP ID IE is not needed in the MEASUREMENT UPDATE message since the LMF should not be able to change the TRP ID of a previously configured measurement; in this case, the LMF should abort the previously configured measurement and initiate a new Measurement procedure towards the new TRP.
Proposal 9:
The TRP ID IE shall be present in the MEASUREMENT RESPONSE and MEASUREMENT REPORT messages if the TRP-specific Measurement Result IE is present.

Proposal 10:
The TRP ID IE is not needed in the MEASUREMENT FAILURE, MEASUREMENT UPDATE, or MEASUREMENT ABORT messages.
3
Conclusion

The following is proposed:
Proposal 1:
The TRP INFORMATION REQUEST message shall enable the LMF to request the following TRP Information Types for all addressable TRPs of a gNB: PRS ID, NR PCI, NR CGI, NR ARFCN, Timing Information, DL PRS Configuration, SSB information, Spatial direction information of the DL-PRS resources, and Geographical coordinates.
Proposal 2:
The TRP INFORMATION REQUEST message shall enable the LMF to request TRP Information for a specific list of TRPs, e.g. a TRP List IE containing a subset of all the addressable TRPs of the gNB. If the TRP List IE is absent, then the TRP INFORMATION REQUEST is for all the addressable TRPs of the gNB.
Proposal 3:
The NRPPa messages for the TRP Information Exchange procedure are carried over the NG interface using non-UE associated signaling.
Proposal 4:
The NRPPa messages for the Positioning Information Exchange procedure and Positioning Information Update procedure are carried over the NG interface using UE-associated signaling.
Proposal 5:
Introduce a Non-TRP-specific Measurement Quantities IE in the MEASUREMENT REQUEST message, with codepoints for Cell ID, Cell Portion ID, SS-RSRP, SS-RSRQ, CSI-RSRP, and CSI-RSRQ.

Proposal 6:
Rename the existing Measurement Quantities IE to TRP-specific Measurement Quantities IE.
Proposal 7:
The TRP ID IE shall be present in the MEASUREMENT REQUEST message if the TRP-specific Measurement Quantities IE is present.

Proposal 8:
If a logical UE-associated NG connection exists (i.e. in case of serving gNB), UE-associated signaling shall be used over the NG-interface; otherwise (i.e. in case of non-serving gNB), non-UE associated signaling shall be used over the NG-interface.
Proposal 9:
The TRP ID IE shall be present in the MEASUREMENT RESPONSE and MEASUREMENT REPORT messages if the TRP-specific Measurement Result IE is present.

Proposal 10:
The TRP ID IE is not needed in the MEASUREMENT FAILURE, MEASUREMENT UPDATE, or MEASUREMENT ABORT messages.
A TP for TS 38.455 is provided in the appendix that reflects the above proposals.
Proposals 3, 4, and 8 have a small impact to TS 38.413. If these proposals are agreed, then Nokia can provide a BL CR for TS 38.413.
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Beginning of Text Proposal for TS 38.305 
8.2.Z
TRP Information Exchange
8.2.Z.1
General

The purpose of the TRP Information Exchange procedure is to allow the LMF to request the NG-RAN node to provide detailed information for some or all TRPs hosted by the NG-RAN node.

8.2.Z.2
Successful Operation
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Figure 8.2.Z.2-1: TRP Information Exchange procedure, successful operation
The LMF initiates the procedure by sending a TRP INFORMATION REQUEST message. The NG-RAN node responds with a TRP INFORMATION RESPONSE message that contains the requested TRP information. 
If the TRP List IE is included in the TRP INFORMATION REQUEST message, it indicates the TRPs for which TRP information is requested. If the TRP List IE is not included in the TRP INFORMATION REQUEST message, TRP information for all TRPs hosted by the NG-RAN node is requested.
8.2.Z.3
Unsuccessful Operation


[image: image2.emf] 

NG - RAN  node  

TRP  INFORMATION  FAILURE  

LMF  

TRP  INFORMATION REQUEST  


Figure 8.2.Z.3-1: TRP Information Exchange procedure, unsuccessful operation
If the NG-RAN node cannot provide any of the requested information, the NG-RAN node shall respond with a TRP INFORMATION FAILURE message.
NEXT CHANGE

8.z
Measurement Information Transfer
8.z.1
Measurement

8.z.1.1
General

The Measurement procedure allows the LMF to request the NG-RAN node to perform and report positioning measurements.

8.z.1.2
Successful Operation
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Figure 8.z.1.2.1: Measurement procedure. Successful operation.

The LMF initiates the procedure by sending a MEASUREMENT REQUEST message to the NG-RAN node. The NG-RAN node shall use the included information to configure positioning measurements and responds with a MEASUREMENT RESPONSE message.
If the TRP ID IE is included in the MEASUREMENT REQUEST message, it indicates the TRP from which measurements are requested. The NG-RAN node shall configure positioning measurements by the indicated TRP and include the same value of the TRP ID IE in the MEASUREMENT RESPONSE message.
If the Report Characteristics IE is set to "OnDemand", the NG-RAN node shall return the corresponding measurement results in the MEASUREMENT RESPONSE message, and the LMF shall consider that this measurement has been terminated by the NG-RAN node. 
If the Report Characteristics IE is set to "Periodic", the NG-RAN node shall initiate the corresponding measurement, and it shall reply with the MEASUREMENT RESPONSE message without including this measurement in the message. The NG-RAN node shall then periodically initiate the Measurement Report procedure for the corresponding measurements, with the requested reporting periodicity.

[Editor’s Note: further details on the IEs are FFS / pending RAN2]
8.z.1.3
Unsuccessful Operation
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Figure 8.z.1.3.1: Measurement procedure. Unsuccessful operation.

If the NG-RAN node cannot configure any of the requested measurements, it shall respond with a MEASUREMENT FAILURE message with an appropriate cause value.

8.z.1.4
Abnormal Conditions

Not applicable.

8.z.2
Measurement Report
8.z.2.1
General

The Measurement Report procedure allows the NG-RAN node to report positioning measurements to the LMF.

8.z.2.2
Successful Operation
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Figure 8.z.2.2.1: Measurement Report procedure. Successful operation.

The NG-RAN node initiates the procedure by sending a MEASUREMENT REPORT message to the LMF. The MEASUREMENT REPORT message contains the measurement results according to the associated measurement configuration.

[Editor’s Note: further details on the IEs are FFS / pending RAN2]
8.z.3
Measurement Update

8.z.3.1
General

The Measurement Update procedure allows the LMF to notify the NG-RAN node of a change in a previously configured measurement.

8.z.3.2
Successful Operation
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Figure 8.z.3.2.1: Measurement Update procedure: Successful Operation.
The LMF initiates the procedure by sending a MEASUREMENT UPDATE message. Upon receiving the message, the NG-RAN node shall overwrite the measurement configuration of the on-going measurement identified by the LMF Measurement ID IE.

8.z.3.3
Unsuccessful Operation

Not applicable.

8.z.3.4
Abnormal Conditions

If the NG-RAN node cannot identify the previously requested measurement to be modified, it shall consider the procedure as failed and initiate local error handling.

8.z.4
Measurement Abort

8.z.4.1
General

The purpose of the Measurement Abort procedure is to enable the LMF to abort an on-going measurement.

8.z.4.2
Successful Operation
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Figure 8.z.4.2.1: Measurement Abort procedure: Successful Operation.
The LMF initiates the procedure by sending a MEASUREMENT ABORT message.

Upon receiving this message, the NG-RAN node shall terminate the on-going measurement identified by the LMF Measurement ID IE and may release any resources previously allocated for the same measurement.

8.z.4.3
Unsuccessful Operation

Not applicable.

8.z.4.4
Abnormal Conditions

If the NG-RAN node cannot identify the previously requested measurement to be aborted, it shall ignore the MEASUREMENT ABORT message.
8.z.5
Measurement Failure Indication
8.z.2.1
General

The Measurement Failure Indication procedure allows the NG-RAN node to notify the LMF that the measurements previously requested with the Measurement procedure can no longer be reported.

8.z.2.2
Successful Operation
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Figure 8.z.2.2.1: Measurement Report procedure. Successful operation.

Upon reception of the MEASUREMENT FAILURE INDICATION message, the LMF shall consider that the indicated measurements have been terminated by the NG-RAN node.

NEXT CHANGE
9.1.1.e
TRP INFORMATION REQUEST

This message is sent by an LMF to request information for TRPs hosted by an NG-RAN node.

Direction: LMF ( NG-RAN node.

	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
	
	-
	

	TRP List
	
	0 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>TRP ID
	M
	
	9.2.aa
	
	
	

	TRP Information Type
	
	1 .. <maxnoTRPInfoTypes>
	
	
	EACH
	reject

	>TRP Information Type Item
	M
	
	ENUMERATED (prs id, nr pci, nr cgi, nr arfcn, timing info, dl prs config, ssb info, spatial direction info, geo-coordinates, FFS, …)
	
	
	


	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 16384.

	maxnoTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is FFS.


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.1.f
TRP INFORMATION RESPONSE
This message is sent by an NG-RAN node to convey TRP information to an LMF.

Direction: NG-RAN node ( LMF.

	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
	
	-
	

	TRP Information List
	M
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>TRP Information
	M
	
	9.2.bb
	
	
	

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 16384.


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.1.g
TRP INFORMATION FAILURE
This message is sent by an NG-RAN node to indicate that the requested TRP information cannot be provided to an LMF.

Direction: NG-RAN node ( LMF.

	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
	
	-
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


NEXT CHANGE

9.1.x
Messages for Measurement Information Transfer Procedures
9.1.x.1
MEASUREMENT REQUEST
This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.

Direction: LMF ( NG-RAN node.

	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
	C-ifTRPspecific
	
	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

	Non-TRP-specific Measurement Quantities
	
	0 .. <maxnoMeas>
	
	
	EACH
	reject

	>Non-TRP-specific Measurement Quantities Item
	M
	
	ENUMERATED (cell ID, cell portion ID, SS-RSRP, SS-RSRQ, CSI-RSRP, CSI-RSRQ, …)
	
	-
	

	TRP-specific Measurement Quantities
	
	0 .. <maxnoMeas>
	
	
	EACH
	reject

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

	SRS Configuration
	O
	
	9.2.y
	
	YES
	ignore


	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value "Periodic".

	ifTRPspecific
	This IE shall be present if the TRP-specific Measurement Quantities IE is present.


	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is FFS.


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.x.2
MEASUREMENT RESPONSE
This message is sent by the NG-RAN node to report positioning measurements for the target UE.

Direction: NG-RAN node ( LMF.

	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

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

	TRP ID
	C-ifTRPspecific
	
	9.2.aa
	
	YES
	reject

	Non-TRP-specific Measurement Result
	O
	
	9.2.z0
	
	YES
	reject

	TRP-specific Measurement Result
	O
	
	9.2.z1
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.11
	
	YES
	ignore


	Condition
	Explanation

	ifTRPspecific
	This IE shall be present if the TRP-specific Measurement Result IE is present.


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.x.3
MEASUREMENT FAILURE
This message is sent by the NG-RAN node to report measurement failure.

Direction: NG-RAN node ( LMF.

	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

	
	
	
	
	
	
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.11
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.x.4
MEASUREMENT REPORT
This message is sent by the NG-RAN node to report positioning measurements for the target UE.

Direction: NG-RAN node ( LMF.

	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

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

	TRP ID
	C-ifTRPspecific
	
	9.2.aa
	
	YES
	reject

	Non-TRP-specific Measurement Result
	O
	
	9.2.z0
	
	YES
	reject

	TRP-specific Measurement Result
	O
	
	9.2.z1
	
	YES
	reject


	Condition
	Explanation

	ifTRPspecific
	This IE shall be present if the TRP-specific Measurement Result IE is present.


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.x.5
MEASUREMENT UPDATE
This message is sent by the LMF to update a previously configured measurement.

Direction: LMF ( NG-RAN node.

	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

	
	
	
	
	
	
	

	SRS Configuration
	O
	
	9.2.y
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.x.6
MEASUREMENT ABORT
This message is sent by the LMF to request the NG-RAN node to abort a measurement.

Direction: LMF (  NG-RAN node.

	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

	
	
	
	
	
	
	


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.x.7
MEASUREMENT FAILURE INDICATION
This message is sent by the NG-RAN node to indicate that the previously requested measurements can no longer be reported.

Direction: NG-RAN node ( LMF.

	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

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

	
	
	
	
	
	
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
NEXT CHANGE
9.2.aa
TRP ID
The TRP ID IE is used to identify a TRP uniquely within an NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TRP Identifier
	M
	
	INTEGER (1..16384,…)
	Identifies a TRP within an NG-RAN node


9.2.bb
TRP Information
The TRP Information IE contains information associated with a particular TRP within an NG-RAN node. 

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TRP ID
	M
	
	9.2.aa
	

	TRP Information Type
	
	1 .. <maxnoTRPInfoTypes>
	
	

	>CHOICE TRP Information Item
	M
	
	
	

	>>PRS ID
	M
	
	INTEGER (0..255)
	DL PRS ID

	>>NR PCI
	M
	
	INTEGER (0..1007)
	NR Physical Cell ID

	>>NR CGI
	M
	
	9.2.z5
	

	>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	

	>>Timing Information
	M
	
	9.2.z6
	

	>>DL PRS Configuration
	M
	
	9.2.z7
	

	>>SSB Information
	M
	
	9.2.z8
	

	>>Spatial Direction Information
	M
	
	9.2.z9
	

	>>Geographical Coordinates
	M
	
	9.2.z10
	


	Range bound
	Explanation

	maxnoTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is FFS.


9.2.x
Requested SRS Transmission Characteristics
This IE contains the requested SRS configuration for the UE.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Number Of Transmissions
	M
	
	INTEGER (0..500,…)
	The number of periodic SRS transmissions requested. The value of ‘0’ represents an infinite number of SRS transmissions.

	Bandwidth
	M
	
	INTEGER (1..100,...)
	The requested bandwidth of the SRS transmissions, the value of which corresponds to the number of resource blocks requested to be allocated.

	
	
	
	
	


9.2.y
SRS Configuration 
This information element contains the SRS configuration configured by the NG-RAN node for the UE.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


9.2.z
UL RTOA Measurement
This information element contains the uplink RTOA measurement.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


9.2.z0
Non-TRP-specific Measurement Result

This information element contains the non-TRP-specific measurement result.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Non-TRP-specific Measured Result Item
	
	1 .. <maxnoMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>NR CGI
	M
	
	9.2.z5
	

	>>Cell Portion ID
	M
	
	INTEGER (0..4095, …)
	Unique identifier for a cell portion within a cell.

	>>SS-RSRP
	M
	
	INTEGER (0..127)
	

	>>SS-RSRQ
	M
	
	INTEGER (0..127)
	

	>>CSI-RSRP
	M
	
	INTEGER (0..127)
	

	>>CSI-RSRQ
	M
	
	INTEGER (0..127)
	


	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is FFS.


9.2.z1
TRP-specific Measurement Result

This information element contains the TRP-specific measurement result.

[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TRP-specific Measured Result Item
	
	1 .. <maxnoMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.z2
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..127)
	

	>>UL RTOA
	M
	
	9.2.z
	

	>>gNB Rx-Tx Time Difference
	M
	
	INTEGER (0..FFS)
	

	>Time Stamp
	M
	
	9.2.z3
	

	>Measurement Quality
	M
	
	9.2.z4
	


	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is FFS.


9.2.z2
UL Angle of Arrival

This information element contains the uplink Angle of Arrival measurement.

[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


9.2.z3
Time Stamp

This information element contains the time stamp associated with the measurement.

[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


9.2.z4
Measurement Quality

This information element contains the TRP’s best estimate of the quality of the measurement.

[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


9.2.z5
NR CGI

This information element is used to globally identify an NR cell (see TS 38.300 [3]).

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PLMN Identity
	M
	
	9.2.8
	

	NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	


9.2.z6
Timing Information
This information element contains timing information for the TRP.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


9.2.z7
DL PRS Configuration
This information element contains the DL PRS configuration for the TRP.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


9.2.z8
SSB Information
This information element contains the SSB information (e.g. time/frequency occupancy of SSBs) for the TRP.

[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


9.2.z9
Spatial Direction Information
This information element contains the spatial direction information of the DL PRS resources for the TRP.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


9.2.z10
Geographical Coordinates
This information element contains the geographical coordinates for the TRP.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


End of Text Proposal for TS 38.305 
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