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1   Introduction
Well in RAN3/3GPP good practice this contribution should have been split in at least in 2 may 3 contributions, the topics discussed are:

2.1 Information exchange procedure, a clarification on our view and way to solve FFS into the BL CR [1]

2.2 TRP info exchange issue, the TRP information exchange issue was also discussed and was summarized in [2]. We express our view here and this topic is not correlated to 2.1

The Annex a TP proposal following the discussion of 2.1.
We hope the reader will appreciate this opportunity to select only a chapter or ready all the contribution.

2   Discussion
2.1   Information exchange procedure
In the current BL CR, the following procedures for NR Positioning have been defined:


The following positioning information exchange messages added:

· POSITIONING INFORMATION REQUEST


· POSITIONING INFORMATION RESPONSE


· POSITIONING INFORMATION FAILURE

· POSITIONING INFORMATION UPDATE

Positioning measurement initiation and reporting messages added:

· MEASUREMENT REQUEST

· MEASUREMENT RESPONSE

· MEASUREMENT FAILURE

· MEASUREMENT REPORT

· MEASUREMENT UPDATE

· MEASUREMENT ABORT

· MEASUREMENT FAILURE INDICATION
NOTE1: all positioning IEs are left out as FFS for the time being/ pending to RAN2
NOTE2: Support of on-demand PRS for DL positioning has not been yet decided by RAN2

In the BL CR, the Positioning Information Exchange procedure has the following chairman notes:

Editor’s Note: It is FFS whether a single procedure is used for UE associated measurements and non-UE associated information exchange, or whether these are separated into two procedures. As currently the procedure describes UE measurements, and is UE-associated,  if it stays as such, then it should be renamed to Positioning Measurement procedure.
It seems obviously that there was mistake for this note, because the measurement procedure is already defined. This notes simply copied the notes in BL CR or 38.473 [3]. We believe the note just would like to say “It is FFS whether a single procedure is used for UE associated and non-UE associated information exchange, or whether these are separated into two procedures.”
It is notable that the information exchange for UL positioning method (such as UL-TDOA, UL-AOA, and multi-RTT) is UE associated procedure, as described in the current BL CR [1]. The procedure is used for LMF to configure UE to send SRS signals, and also for LMF to retrieve the SRS configurations, which is used for requesting measurements from RAN nodes. 

However, the information exchange for DL positioning method (such as DL-TDOA, DL-AOD, and multi-RTT) is non-UE-associated procedure. This procedure should be used for LMF to collect RAN node configurations (DL PRS configurations), which are then send to UEs for DL measurements. This procedure is definite different function from information exchange for UL positioning methods.
The non-UE associated information exchange messages are carried via DOWNLINK/UPLINK NON UE ASSOCIATED NRPPA TRANSPORT messages on NGAP, while the UE associated information exchange messages are carried by DOWNLINK/UPLINK UE ASSOCIATED NRPPA TRANSPORT messages on NGAP. Thus, they DL and UL positioning information exchange procedures have to be separated.
Observation 1: The information exchange for UL positioning methods is UE-associated procedure, while information exchange for DL positioning methods is non-UE-associated procedure. They are transferred in different NGAP messages, it makes sense to keep the separation of non-UE associated and UE-associated procedure
The information exchange procedure in current BL CR has the following description for the unsuccessful operation: 

“If the NG-RAN node is unable to configure any SRS transmissions for the UE, it shall respond with a POSITIONING INFORMATION FAILURE message. If a handover of the target UE has been triggered, the NG-RAN node shall send a POSITIONING INFORMATION FAILURE message with an appropriate cause value.”
It is obviously that this procedure is unable to be used for the non-UE-associated DL information exchange between LMF and RAN node. The procedure in BL CR is dedicated for the UE associated UL SRS configuration request. The non-UE-associated DL information exchange procedure has different logic and cannot use this procedure.

Observation 2: The information exchange procedure defined in current BL CR can be only used for UL positioning methods. The DL positioning information exchange has different logic and cannot use the existing procedure.

Therefore, it is proposed to define a generic non-UE-associated information exchange procedure for DL positioning methods, separated from the UE-associated information exchange procedure for UL positioning methods. The DL positioning information exchange procedure in NRPPa can be similar to the information exchange procedure defined in BL CR for 38.473 [3]
Proposal 1: Define generic non-UE-associated information exchange procedure for DL positioning methods and generic UE-associated information exchange procedure for UL positioning methods separately. If the denomination UL/DL could not be agreeable, other wording could be find.
2.2   TRP info exchange issue

The paper, in [2], proposed to define extra TRP configuration exchange procedures (TRP initial information exchange procedure). The procedure does not collect positioning related information, but only collect the TRP information, i.e., TRP ID and TRP type. When a positioning procedure starts, the normal necessary procedures are then performed.
In LTE, the TP ID and TP type are sent to E-SMLC along with the DL PRS configurations in the OTDOA information exchange procedure for OTDOA positioning. For UTDOA, the E-SMLC requests measurements from LMU through SLmAP messages. 
DL positioning methods: 
In NR, since there must be a procedure to collect DL configurations from RAN nodes, the TRP information could be included along with the DL configurations. There is no need for extra procedure to collect TRP ID.
UL positioning methods: 
When LMF requests the serving RAN to configure UE sending SRS in FR2, it might be necessary to include the certain TRP configurations, such as the DL beam configurations, in order to let the UE sending SRS towards the receiving TRPs. In this case, pre-collecting TRP ID and TRP type is not enough. The pre-collected TRP information should also include the DL configurations. Therefore, the DL positioning information exchange procedure can be used in this case. 
For measurement exchange, LMF can request from the gNB-CU, who then request measurements from gNB-DU according to the UE information such as the serving cell. Since a gNB-DU may have several TRPs and different TRPs/cells may cover different areas (towards different directions). It seems more reasonable for gNB-DU (or gNB-CU) to select TRP and collect TRP measurements according to the UE cell information rather than the LMF, because TRP deployment is local information in gNB. Also, neighbouring cell information is within the gNB. It may be difficult for LMF to select TRP to measurement SRS with only TRP ID information.
Acquiring TRP information: 

In [2], it is also proposed to upload basic TRP information for all TRPs to the LMF in advance, such as TRP ID and cell ID pair, in order to let LMF select TRP and request information from TRPs. However, there is no necessary to do this. Or, it might be problematic for pre-uploading the TRP information to LMF.

1. Pre-uploading information provide no benefits (latency, accuracy, etc.), but incur extra information exchange procedures. 

2. The number of TRPs can be extremely huge, which requires LMF to maintain a huge database. This would increase the burden of both storage and complexity in LMF.

3. The TRP information might be changing, which would need to frequently update this information to LMF. Considering there are huge number of TRPs, the updating messages from different TRPs may be highly frequent at LMF, ie, signalling storm at LMF.

4. The TRP ID may not be globally unique. Pre-uploading the TRP ID would not helpful for LMF to select TRP.

5. The pos-only TRP cannot be configured by LMF. It is configured by gNB. 

Pre-uploading provides no benefits but incur high storage requirement and complexity at LMF and also has the risk of signalling storm at LMF; TRP ID may not be globally unique and cannot be uniquely identified at LMF; pos-only TRP cannot be configured directly by LMF. All thoughts TRP ID collection only procedure is not necessary and not useful…
Summary:

According to the discussion above, there is no need or benefits to define extra message procedure to collect only TRP ID information. The positioning information and measurements can be collected through dedicated information exchange and measurement exchange procedures.
Proposal 2: Not to define extra message procedure to collect only TRP ID information. Defining specific DL and UL positioning information exchange procedures and measurement procedure are enough.
3   Conclusion
Based on the discussion in this paper, we propose:
Observation 1: The information exchange for UL positioning methods is UE-associated procedure, while information exchange for DL positioning methods is non-UE-associated procedure. They are transferred in different NGAP messages.
Observation 2: The information exchange procedure defined in current BL CR can be only used for UL positioning methods. The DL positioning information exchange has different logic and cannot use the existing procedure.
Proposal 1: Define generic non-UE-associated information exchange procedure for DL positioning methods and generic UE-associated information exchange procedure for UL positioning methods separately. 
Proposal 2: Not to define extra message procedure to collect only TRP ID information. Defining specific DL and UL positioning information exchange procedures and measurement procedure are enough.
4   Reference

[1] R3-197688 (TP for BL CR TS 38.455): Add support of NR positioning measurements in NRPPA
[2] R3-197788 Summary of offline on TRP configuration exchange
[3] R3-197692 Positioning support over F1AP
5   Annex
According to our discussion we believe it is better to define a generic non-UE-associated information exchange procedure for DL positioning methods (DL-TDOA, DL-AOD, multi-RTT), separated from the UE-associated information exchange procedure for UL positioning methods (UL-TDOA, UL-AOA, multi-RTT). 
The non-UE associated information exchange messages are carried via DOWNLINK/UPLINK NON UE ASSOCIATED NRPPA TRANSPORT messages on NGAP, while the UE associated information exchange messages are carried by DOWNLINK/UPLINK UE ASSOCIATED NRPPA TRANSPORT messages on NGAP. Thus, they DL and UL positioning information exchange procedures have to be separated.
Proposal 1: Define generic non-UE-associated information exchange procedure for DL positioning methods and generic UE-associated information exchange procedure for UL positioning methods separately.
Proposal 2: agree the TP, ASN.1 will be provided if agreement.
Text Proposal for BL CR to TS 38.455
START OF CHANGES
7
Functions of NRPPa

The NRPPa protocol provides the following functions:

-
E-CID Location Information Transfer. This function allows the NG-RAN node to exchange location information with LMF for the purpose of E-CID positioning.

-
OTDOA Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of OTDOA positioning.

-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.
-
DL Positioning Information Transfer. This function allows the NG-RAN node to exchange positioning information with the LMF for the purpose of DL related positioning.
-
UL Positioning Information Transfer. This function allows the NG-RAN node to exchange positioning information with the LMF for the purpose of UL related positioning. 

-
Measurement Information Transfer. This function allows the LMF to exchange measurement information with the NG-RAN node for the purpose of positioning.
The mapping between the above functions and NRPPa EPs is shown in the table below.

Table 7-1: Mapping between NRPPa functions and NRPPa EPs

	Function
	Elementary Procedure(s)

	E-CID Location Information Transfer
	a) E-CID Measurement Initiation

b) E-CID Measurement Failure Indication

c) E-CID Measurement Report

d) E-CID Measurement Termination

	OTDOA Information Transfer
	OTDOA Information Exchange

	Reporting of General Error Situations
	Error Indication

	DL Positioning inforamtion Transfer
	DL Positioning Information Exchange

	UL Positioning Information Transfer
	a) UL Positioning Information Exchange

b) UL Positioning Information Update

	Measurement Information Transfer
	a) Measurement

b) Measurement Update

c) Measurement Report

dc) Measurement Abort


NEXT CHANGE
8
NRPPa procedures

8.1
Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.
[Editor’s Notes: procedures and associated functions require further checking
It is also FFS if all the measurements should be aimed at specific TRPs or not]
Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	OTDOA Information Exchange
	OTDOA INFORMATION REQUEST
	OTDOA INFORMATION RESPONSE
	OTDOA INFORMATION FAILURE

	DL Positionig Information Exchagne
	DL POSITIONING INFORMATION REQUEST
	DL POSITIONING INFORMATION RESPONSE
	DL POSITIONING INFORMATION FAILURE

	UL Positioning Information Exchange
	UL POSITIONING INFORMATION REQUEST
	UL POSITIONING INFORMATION RESPONSE
	UL POSITIONING INFORMATION FAILURE

	Measurement
	MEASUREMENT REQUEST
	MEASUREMENT RESPONSE
	MEASUREMENT FAILURE


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND

	Error Indication
	ERROR INDICATION

	UL Positioning Information Update
	UL POSITIONING INFORMATION UPDATE

	Measurement Report
	MEASUREMENT REPORT

	Measurement Update
	MEASUREMENT UPDATE

	Measurement Abort
	MEASUREMENT ABORT

	Measurement Failure Indication
	MEASUREMENT FAILURE INDICATION


[Editor’s Note: further procedural details are FFS]
NEXT CHANGE
8.2.x
UL Positioning Information Exchange

8.2.x.1
General

The UL Positioning Information Exchange procedure is initiated by the LMF to request to the NG-RAN NODE to configure UE transmitting SRS signals and retrieve SRS related positioning information.

8.2.x.2
Successful Operation


[image: image1]
Figure 8.2.x.2-1: UL Positioning Information Exchange procedure, successful operation
The LMF initiates the procedure by sending a UL POSITIONING INFORMATION REQUEST message to the NG-RAN node.
If the Requested SRS Transmission Characteristics IE is included in the UL POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring SRS transmissions for the UE, and it shall include the SRS Configuration IE in the UL POSITIONING INFORMATION RESPONSE message.
[Editor’s Note: further details on the IEs are FFS / pending to RAN2]
8.2.x.3
Unsuccessful Operation


[image: image2]
Figure 8.2.6.3-1: UL Positioning Information Exchange procedure, unsuccessful operation
If the NG-RAN node is unable to configure any SRS transmissions for the UE, it shall respond with a UL POSITIONING INFORMATION FAILURE message. If a handover of the target UE has been triggered, the NG-RAN node shall send a POSITIONING INFORMATION FAILURE message with an appropriate cause value.

8.2.x.4
Abnormal Conditions

Void.

8.2.y
UL Positioning Information Update

8.2.y.1
General

The UL Positioning Information Update procedure is initiated by the NG-RAN node to indicate to the LMF that a change has occurred in the SRS configuration.
8.2.y.2
Successful Operation


[image: image3]
Figure 8.2.y.2-1: UL Positioning Information Update procedure, successful operation
The NG-RAN node initiates the procedure by sending a UL POSITIONING INFORMATION UPDATE message to the LMF. This message shall include the SRS configuration information for all cells where the SRS configuration has changed.

8.2.y.3
Unsuccessful Operation

Not Applicable.

8.2.y.4
Abnormal Conditions

Void.
NEXT CHANGE
8.2.a
DL Positioning Information Exchange

8.2.a.1
General

The DL Positioning Information Exchange procedure is initiated by the LMF to request to the NG-RAN NODE the DL positioning information for the UE.
8.2.a.2
Successful Operation


[image: image4]
Figure 8.2.a.2-1: DL Positioning Information Exchange procedure, successful operation
The LMF initiates the procedure by sending a DL POSITIONING INFORMATION REQUEST message to the NG-RAN node. The NG-RAN node responds with DL POSITIONING INFORMATION RESPONSE message that contains the available DL positioning information applicable to the relevant cells/TRPs.
 [Editor’s Note: further details on the IEs are FFS / pending to RAN2]
8.2.a.3
Unsuccessful Operation


[image: image5]
Figure 8.2.a.3-1: DL Positioning Information Exchange procedure, unsuccessful operation
If the NG-RAN node does not have any DL positioning information to report, the NG-RAN shall respond with a DL POSITIONING INFORMATION FAILURE message
8.2.a.4
Abnormal Conditions

Void.
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. If the requested measurements have been successful, the NG-RAN node shall reply with a MEASUREMENT RESPONSE message.
If the Report Characteristics IE is set to "OnDemand", the NG-RAN node shall return the corresponding measurement results in the POSITIONING INFORMATION 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.

If the SRS Configuration IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall include the UL RTOA Measurement IE in the MEASUREMENT RESPONSE message.

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


[image: image7.emf] 

NG - RAN  node  

MEASUREMENT  FAILURE  

LMF  

MEASUREMENT REQUEST  


Figure 8.z.1.3.1: Measurement procedure. Unsuccessful operation.

If the NG-RAN node cannot configure 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


[image: image8.emf] 

NG - RAN  Node  

MEASUREMENT   REPORT  

LMF  


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 NG-RAN node shall use the included information to configure positioning measurements. If the requested measurements have been successful, the NG-RAN node shall reply with a MEASUREMENT RESPONSE message.
If the UL RTOA Measurement IE is included in the MEASUREMENT RESPONSE message, the LMF shall use it for UL RTOA positioning for the UE.

[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


[image: image9.emf] 
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Figure 8.z.3.2.1: Measurement Update: Successful Operation.
The LMF initiates the procedure by sending a MEASUREMENT UPDATE message. Upon receiving the message, the NG-RAN node shall overwrite the previously received measurement configuration.

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


[image: image10.emf] 
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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


[image: image11.emf] 
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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.a
UL POSITIONING INFORMATION REQUEST

This message is sent by LMF to request positioning information.

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
	
	-
	

	Requested SRS Transmission Characteristics
	O
	
	9.2.x
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.1.b
UL POSITIONING INFORMATION RESPONSE

This message is sent by NG-RAN node to provide positioning information.

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
	
	-
	

	SRS Configuration
	O
	
	9.2.y
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.1.c
UL POSITIONING INFORMATION FAILURE

This message is sent by NG-RAN node to indicate that the positioning information cannot be provided.

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


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.1.d
UL POSITIONING INFORMATION UPDATE
This message is sent by NG-RAN node to indicate that a change in the SRS configuration has occurred.

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
	
	-
	

	SRS Configuration
	O
	
	9.2.y
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.1.e
DL POSITIONING INFORMATION REQUEST

This message is sent by LMF to request positioning information.

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
	
	-
	

	DL positioning inforamtion type
	
	1 .. <maxnoDLPostypes>
	
	
	EACH
	reject

	>DL information item
	
	
	ENUMERATED (NR-arfcn, cpLength, noDlFrames, noAntennaPorts, sFNInitTime, nG-RANAccessPointPosition, tpid, tpType, crsCPlength, dlBandwidth,

tddConfig, FFS)
	
	
	


	Range bound
	Explanation

	maxnoDLPostypes
	Maximum no. of DL Pos 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

DL POSITIONING INFORMATION RESPONSE

This message is sent by NG-RAN node to provide positioning information.

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
	
	-
	

	DL Pos cells
	
	1 .. <maxCellinRANnode>
	
	
	
	ignore

	  >DL Cell Information
	M
	
	9.2.a
	
	
	

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


	Range bound
	Explanation

	maxCellinRANnode
	Maximum no. cells that can be served by a RAN DU. Value is FFS. 


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.1.g
DL POSITIONING INFORMATION FAILURE

This message is sent by NG-RAN node to indicate that the positioning information cannot be provided.

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


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
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

	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

	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".


[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

	UL RTOA Measurement
	O
	
	9.2.z
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.11
	
	YES
	ignore


[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
	
	9.2.10
	
	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

	UL RTOA Measurement
	O
	
	9.2.z
	
	YES
	reject


[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
	
	9.2.10
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
NEXT CHANGE
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

	
	
	
	
	


END OF CHANGES
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